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INTRODUCTION 
The need for a comprehensive Flora of New South Wales has long been felt 

by botanists, teachers, students and all others interested in our rich and unique 
flora, as well as those with direct practical contact with the land and its products, 
such as foresters, pastoralists and conservationists. The present work is planned 
to meet the need of the serious student, to summarise present knowledge of our 
flora in systematic form, and provide on the one hand a basis for more popular but 
still accurate accounts of the plant life, and on the other hand a background and 
entry to the literature for the research worker. 

Although New South Wales includes the first area to be settled in Australia 
and its flora has been extensively collected, the present work will be the first Flora 
of detailed scope to be published on the area as a unit. Bentham’s pioneer work, 
the “ Flora Australiensis ”, published between 1863 and 1878, covered the collections 
then known from the whole of Australia. Moore and Betche’s “ Handbook of the 
Flora of New South Wales ” (1893), though covering the same area as the present 
work, did not attempt the same comprehensive treatment of the species in either 
the botanical or historical (including nomenclature!) aspects. Both works are 
difficult of access to most people to-day and inevitably are much out of date. The 
work of many botanists in the intervening years is scattered through innumerable 
journals, monographs and other publications, and it is now the task of the present 
team of workers to gather together the accumulated information, sift it and present 
it in comprehensive form. 

In the course of these studies numerous botanical problems present them¬ 
selves. The solution of some must of necessity be allowed to stand over until more 
extensive collections and increased knowledge are accumulated, or field studies or 
genetical experiments undertaken. Others may be resolved in passing. Where 
new taxa or new names are found to be required during the present studies the 
intention is to publish these in separate articles prior to their inclusion in this Flora. 

AREA AND FLORISTIC ELEMENTS 

New South Wales (including, for purposes of this Flora, the Australian 
Capital Territory) is surrounded on three sides by political boundaries, but physio- 
graphically and biologically is a quite arbitrarily defined region enjoying an 
intermediate situation between subtropical and temperate parts of Australia. 

Of all the Australian States, New South Wales presents the greatest diversity 
of floristic elements. Practically every floristic and vegetational type to be found 
in the Commonwealth is found within its borders, ranging from sub-tropical 
rainforest to the near-desert of arid sand-ridges and gibber-plains on the one hand, 
and to alpine herb-field on the other. 

Several factors are necessary to produce true diversity of this kind as distinct 
from multiplication of genera and species primarily of a single floristic element such 
as is found, for example, in the sclerophyllous vegetation of south-western Australia 
or in a tropical rainforest. There must have been long-standing contact with areas 
from which the diverse floristic elements have been derived ; there must have been 
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a continuity of favourable conditions of habitat, both climatic and environmental, in 
which these floristic elements could persist ; and there must have been the physio¬ 
graphic and environmental diversity to provide the suitable habitats for each and 
the opportunity for the multiplication of species and genera. 

In addition to a climatic range resulting from its latitudinal range, New 
South Wales includes the highest land in the continent, as well as both very wet 
and very dry areas, maritime and continental climatic habitats and, which is most 
important, by virtue of its intermediate position in the continent, has provided 
opportunities for the continuous existence of extensive refugia during arid and cold 
epochs in the geological past. Consequently the region has presented favourable 
conditions for the survival, interaction and, at least in some cases, diversification 
of the chief elements of the Australian flora. 

As commonly accepted these elements are (i) the autochthonous or Australian 
element (the ultimate derivation of this is too complex a subject to be treated here), 
(ii) the Malaysian (or, more widely, Indo-Malayan) element, chiefly of rainforest 
types, (iii) the so-called Antarctic element and (iv) the cosmopolitan element. As 
well as these fairly well defined constituents there is the flora of the arid regions 
which, though doubtless of mixed origins, now has its own distinctive character. 
Though no one of these elements, perhaps, attains its maximum of diversification of 
genera and species in New South Wales, each is well represented in suitable habitats. 

DIVISIONS OF THE STATE 

New South Wales may be conveniently divided into four main climatic 
divisions (see Map) namely, the Coastal Division, the Tableland Division, the Western 
Slopes Division and the Western Plains Division. 

These Divisions are, of course, largely determined by the existence of the 
north-south belt of elevated tablelands country which influences both temperature 
and rainfall. These highlands are interrupted at the head of the Goulburn River 
(the western part of the Hunter River Basin), leading to an eastward extension 
of Western Slopes conditions towards the coast. 

A second important climatic distinction is in the incidence of rainfall ; in 
the north the tropical influence leads to a summer maximum, whereas in the south 
more rain falls in the winter months, with a considerable intermediate zone of tairly 
evenly distributed rainfall. There is, however, no regular season of distinct drought 
in any part of the State, though droughts of variable incidence and duration are 
common especially in the interior. Complete winter dormancy of the whole 
vegetation is found only in the highest, chiefly sub-alpine and alpine, parts of the 
Tableland Division, although in most of this Division and parts of the Western 
Slopes there is a pronounced depression of growth in the colder months. 

Soil types are most varied in this State and have been, of course, determined 
by climate and, especially in the moister climates, by the nature oi the parent rock. 
Certain rock types, notably highly siliceous sandstones and acid granites, provide 
the soils on which the floristically rich, often shrubby, sclerophyllous “ Australian ” 
element ol the vegetation chiefly flourishes. More basic rocks, such as basalt, carry 
the rich, sub-tropical rainforest vegetation in areas where rainfall is sufficiently high, 
but in drier areas soils derived from basic rocks usually carry a rather restricted 
flora with the cosmopolitan element particularly well represented. 
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In the arid and semi-arid regions light sandy soils usually carry a woody 
“ scrub ” vegetation often dominated by species of Acacia or sometimes Casuarina, 
whereas on heavy soils, in which water is less readily available to plants, the commun¬ 
ities are usually dominated by grasses or chenopodiaceous and other subshrubs. 
Eucalyptus-dominated communities occur on all soil types but are absent from true 
rainforest country, from truly alpine levels and from much of the arid country except 
in especially favourable situations. 

The Coastal Division 

The Coastal Division enjoys a fairly mild, equable, moist to wet climate 
mostly with a rainfall of 30-80 inches per annum, with winter frosts relatively light 
or none and snow absent. Bounded on the east by the Pacific Ocean, its western 
boundary is an altitudinal line on the eastern side of the Great Divide varying from 
about 2,000 feet above sea level in the south to 3,000 feet in the north. In the basin 
of the Hunter River, where the Coastal Division adjoins the Western Slopes Division 
without the intervening Tablelands, the boundary approximates to the 25-inch 
rainfall line. 

The Division may be divided into the northern, central and southern sub¬ 
divisions. 

The northern subdivision is, on the whole, subtropical, especially towards 
the north where the Malaysian element is most highly developed. The subdivision 
includes a wide range of soil and forest types, rainforests at one time being character¬ 
istic of the alluvial flats and rich basaltic soils, although these have now largely been 
destroyed to make way for agricultural activities. The better class of loamy soil 
supports fine growth of Eucalyptus forest, but there are also stretches of poor sandy 
or stony soils and tidal flats on which stunted forest or scrubby vegetation may occur. 

The central subdivision extends from Lake Macquarie to the Shoalhaven 
River. It includes a variety of soil types and areas of minor climatic variation, 
resulting in a corresponding diversity of plant associations. Rainforest with 
reduced species representation occurs in the moister or more sheltered sites and 
Eucalyptus forests are widespread, while areas of poor sandstone soils, notably those 
derived from the Hawkesbury Sandstone series near Sydney and on the lower Blue 
Mountains, support a characteristic sclerophyllous shrubby vegetation. 

The southern subdivision extends from the Shoalhaven River to the border 
of Victoria, and supports chiefly eucalypt forests with some slight development of 
floristically attenuated rainforest where remnants of the Malaysian element become 
intermingled with species of the more temperate Antarctic element. 

The Tableland Division 

The Tableland Division is well defined physiographically. It experiences 
cool to cold winters, severe winter and occasional light summer frosts, light to heavy 
snow-falls, and moderate to high precipitation with a rainfall of 20-80 inches per 
annum. Its eastern boundary is the altitudinal line dividing it from the Coastal 
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Division. On the west it is divided from the Western Slopes Division by an altitude 
line varying from 2,000 feet in the south to 2,500 feet in the north, though falling 
below these altitudes in some parts to include bleak and exposed districts. The 
north to south continuity of this Division is broken by the relatively low altitude 
of the Great Divide at the Hunter River basin. 

The Tableland Division may also conveniently be divided into northern, 
central and southern subdivisions, each with rather distinctive districts. 

The northern subdivision extends from the northern border of the Hunter 
River basin to the Queensland border. It includes the main plateau region with a 
rainfall mostly between 32 and 36 inches per annum, and the mountain slopes on 
the eastern side of the main plateau, where the rainfall is generally heavier and 
frosts less severe owing to the easterly coastal influence. The plateau region is 
covered chiefly with dry sclerophyll forest or more open grassy woodland dominated 
by moderate-sized Eucalyptus spp. Some parts of the mountainous regions attain 
relatively high elevations (to approximately 5,000 feet), and are covered by taller, 
wet sclerophyll forest, and some sites may support temperate rainforest dominated 
by Nothofagus moorei. 

The central subdivision extends from the southern border of the Hunter 
River basin to a somewhat arbitrary line passing through Marulan, Taralga and 
a little to the north of Binda. Whereas in most of this subdivision dry sclerophyll 
forest and eucalypt woodland predominate, in the eastern portions considerable 
areas of soils of sandstone origin support a shrubby vegetation. On a few basalt 
areas or in sheltered valleys or where rainfall is heavy some of the more hardy of 
the rainforest species are found. 

The southern subdivision extends from its boundary with the central sub¬ 
division to the Victorian border. Physiographically it consists of a central plateau, 
which, towards the south, is flanked on both east and west by higher ranges of 
mountains. The plateau carries the characteristic tableland poor forest and wood¬ 
land, while the montane areas support taller and denser forest. On some black 
soils there are extensive areas of naturally treeless grassland. Towards the south¬ 
west the subdivision includes the subalpine and alpine country of the Snowy 
Mountains (ranging from an altitude of about 5,000 feet to the highest elevation 
of a little over 7,000 feet at Mt. Kosciusko) and the higher mountains of the Australian 
Capital Territory. At the higher altitudes snow-cover persists for periods of from 
2 to 6 months and, in sheltered positions, may persist on the sides of the peaks until 
midsummer or autumn. The subalpine areas carry a stunted eucalypt woodland, 
the limit of tree life being reached at a little over 6,000 feet, above which altitude 
occur alpine herbfields and associated communities of characteristic aspect and rich 
floristic composition in which the Antarctic element is well represented. 

The Western Slopes Division 

The Western Slopes Division is generally warmer and drier than the Tablelands 
Division on its eastern side, with a rainfall of 15-30 inches per annum, moderate 
winter frosts and little or no snow. On the west the boundary line varies from about 
900 feet elevation in the north to 500 feet in the south. The Division includes all 
the slopes to the west of the elevated Tablelands and projects eastwards to the 
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Coastal Division in the Hunter River basin. Physiographically it includes hilly, 
undulating and plain country and comprises important agricultural, pastoral and 
forest areas. Its subdivision into northern, central and southern areas depends 
predominantly upon the incidence of rainfall. While some rain may be expected in 
every season of the year in each subdivision, the greater part falls in summer in the 
northern subdivision, in winter in the southern subdivision, while in the central 
subdivision the average monthly rainfall is fairly evenly distributed throughout the 
year. 

Soil types are of a wide range, varying greatly in texture and nutrient materials, 
and greatly influence the covering vegetation. Lighter sandy and stony soils 
generally support dry sclerophyll forest or sometimes a poor scrub. Soils of inter¬ 
mediate loamy texture were occupied by tall woodland of Eucalyptus or sometimes 
Callitris, but much of this vegetation has been modified by agricultural and pastoral 
use. The heavier, chiefly black, soils found on alluvial flats or developed from basic 
rocks are usually occupied by a more open grassy woodland. These also have 
been much modified by settlement. 

The Western Plains Division 

The Western Plains Division experiences a semi-arid to arid continental 
climate with a rainfall of 6 to 27 inches per annum, and light to moderate frosts. 
The irregularity of the rainfall is often a determining factor of greater importance 
than its total amount. Plants occurring in this Division are therefore mostly 
drought-resistant perennials or drought-escaping ephemerals. The Division embraces 
the remainder of New South Wales west of the Western Slopes Division and includes 
a very extensive area. It may be subdivided into the nearer western plains and 
the far western plains by a more or less arbitrary line drawn from Balranald in the 
south passing west of Bourke and continuing on to the Queensland border. The 
nearer western plains includes most of the country with a rainfall of 12 inches per 
annum and over. The rainfall of the far western plains is usually below 12 inches 
per annum, although part of the north-western plains lying to the west of this 
boundary has a somewhat heavier rainfall. 

As in the Western Slopes Division the greatest amount of rain tends to fall 
in summer in the north and in winter in the south with corresponding effect on the 
vegetational types. The effectiveness of the rainfall depends considerably upon its 
seasonal distribution, the summer rainfall coinciding with the season of maximum 
evaporation so that, in the north, areas with a rainfall of up to 27 inches per annum 
are included in this Division ; in the south, areas with a rainfall above 20 inches 
would support a Western Slopes type of vegetation. 

The greater part of the Division is flat plain country, but there is a certain 
amount of hilly or undulating land with scattered sandy or stony ridges. In some 
portions there is some low plateau and occasionally the hills reach an altitude of 
1,500 feet. The soils are mainly black, grey, red, or poor sandy types. The heavy 
black and grey soils are deep and rich in plant food (other than water) and are in 
general unfavourable to tree life but usually support a vegetation dominated by 
perennial grasses and chenopodiaceous herbs or sub-shrubs with which is associated 
a rich assemblage of other species, including many therophytes which appear 
after rain. The red soils are more variable in depth and richness but are usually 
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covered by scrub, poor forest or woodland communities in which Acacia, Callitris, 
Casuarina and small trees of other woody genera are prominent. On certain soil 
types, especially in the south of the Division, mallee eucalypts are prominent. 

The greater part of the Division is used for pastoral pursuits, though some 
agriculture is practised in the eastern portions, or under irrigation. 

EFFECTS OF SETTLEMENT 

The Australian aborigines undoubtedly influenced the vegetation in some 
degree, chiefly by moderate burning and by their effect on native grazing and browsing 
animals and, perhaps, occasionally by incidental transportation of seeds. However, 
being nomadic hunters who neither cultivated crops nor kept flocks or herds, and 
whose way of life was unchanged for centuries, they probably existed in a state of 
stable equilibrium with the vegetation ; thus aboriginal man can be regarded as a 
normal member of the total biological community. 

In striking contrast, settlement by Europeans, which began in 1788, has 
profoundly affected the vegetation and, to a lesser extent, the composition of the 
flora as a whole. Only a few inaccessible, usually rugged or infertile, parts of the 
country remain as they were two hundred years ago, and even in many of these 
the vegetation has been subjected to more frequent and severe fires than formerly. 
In the remainder of the State, and including almost the whole of the Western Slopes 
and Plains in which there are no wild mountains inaccessible to man and stock, the 
vegetation has changed and, in most parts, is still changing quite rapidly. 

Man has influenced the vegetation both deliberately and incidentally. 
Deliberately, he has cleared or thinned out timber and scrub, regularly fired pastures, 
converted land to agricultural or urban use, to sown pasture or to planted forest, 
or has altered natural forest by selective timber-getting or stand-improvement 
practices. Swampy land has been drained, river flats have been irrigated, dams 
have submerged valleys, roads and railways have cut through vegetation of every 
kind. Incidental changes almost as great, if less spectacular, have been brought 
about chiefly through the effects of grazing animals, including the naturalised rabbit, 
and through fire. The plant communities vary greatly in their resistance to these 
disturbing factors. Some, for example rainforest, are very sensitive and, if partially 
destroyed, either fail to regenerate or do so with altered composition, at least while 
any disturbing cause remains. Others, for instance some sclerophyllous commun¬ 
ities, are more resistant and may persist in relatively unchanged structure and 
composition providing the disturbance is not intense. The effect of settlement 
upon the flora of New South Wales has been surveyed by Anderson (Proc. Linn. 
Soc. N.S.W. LXVI (1941) v-xxiii) and good accounts of the communities induced 
or maintained by man are given by Beadle (The Vegetation and Pastures of Western 
New South Wales, 1948) and Costin (A study of the Ecosystems of the Monaro 
Region of New South Wales, 1954). 

The total flora, as distinct from the vegetational communities, has also 
inevitably been affected. Some once-common species have become rare ; a few 
may even have become extinct, though this is hard to prove while many areas remain 
botanically little known. Other native species have, of course, become more 
abundant. Hybridism appears to have increased following disturbance of old 
habitats and breakdown of their boundaries, and in a few cases this may even be 
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leading to a complete breakdown in species limits. This phenomenon is especially 
prominent in the large genus Eucalyptus. Furthermore many exotic genera and 
species, either deliberately or accidentally introduced, have become established and 
may form an important part of the flora, especially the ruderal flora of man-made, 
much-disturbed habitats, where exotics usually predominate. Most agricultural and 
many pastoral weeds are introductions. This more or less thoroughly naturalised 
flora has been discussed and listed by Anderson (Contrib. N.S.W. Nat. Herb. I 
(1939) 16-33). 

HISTORICAL 

In every branch of science the research worker of to-day builds upon the 
foundations laid by the patient work of his predecessors. This is patently true of 
the systematic botanist, whose working materials arc, largely, the collections accu¬ 
mulated by the efforts of the many over a long period and the writings of the 
botanical scholars who have studied them. 

It would be impossible to enumerate here all those who have contributed to 
our present knowledge of the flora of this State ; their contribution is, none the 
less, significant. Important systematic studies on the species of our flora will, of 
course, be indicated in the appropriate parts of the text. The following brief notes 
are intended only to summarise some of the more important events in the history of 
systematic botany in New South Wales and the persons associated with them, and 
to refer the student to more detailed accounts of those periods already documented. 

J. D. Hooker, in his Introductory Essay to the “ Flora Tasmaniae ” (1860) 
provides an outline of the progress of botanical discovery in Australia up to that 
time, which includes brief accounts of the voyages of discovery and survey, the 
land expeditions of exploration and the work of the early colonial botanists, private 
travellers, collectors and horticulturists. At this period plant collections were 
ordinarily transmitted to the home country, and formed the basis of the collections 
of Australian plants at the British Museum of Natural History, the Royal Botanic 
Gardens, Kew and certain European Herbaria. Many Australian species were 
described in the botanical treatises of the first half of the nineteenth century, and 
in works and periodicals devoted to plants of horticultural interest. 

Among the most notable of these works was the “ Prodromus Florae Novae 
Hollandiae ” (1810) of Robert Brown, which constitutes practically the foundation 
stone of systematic botany in relation to the mainland of Australia. 

G. Bentham, in his magnificent work the “ Flora Australiensis ” published 
in seven volumes between 1863 and 1878, brought together the results of botanical 
labours during the century following upon Cook’s discovery of the eastern coast 
of Australia. This work, with its extensive reference to original sources, has proved 
a most valuable basis for further studies. Although treating the whole of Australia, 
Bentham clearly indicated the States from which collections of each species had 
then been obtained. Bentham had available for study the plant collections at Kew 
and the British Museum and was also able to examine many specimens contained 
in other European herbaria. He received valuable assistance from Ferdinand von 
Mueller, the distinguished Government Botanist of Victoria, who made available 
the extensive herbarium accumulated by himself and his collectors and correspondents 
and his wealth of experience of the Australian flora. Bentham’s life and work 
have been discussed by B. Daydon Jackson in “ George Bentham ” (1906, London). 
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Moore and Betche’s “ Handbook of the Flora of New South Wales ” (1893) 
has proved of invaluable assistance to the student of our plant life during the last 
sixty-seven years. Although primarily based on Bentham’s “ Flora Australiensis ” 
the format was greatly re-arranged and, in some cases, different characters selected 
to assist the student to identify his collections ; many additional species were included, 
descriptions amended and the range of each species within this State amplified 
wherever practicable. No actual specimens are cited and little synonymy is given 
in this work, so that for source information and critical appraisement the research 
worker must return to the older “ Flora Australiensis ”. 

The “ Census of New South Wales Plants ” (1916), by Maiden and Betche, 
attempted to bring up to date, in the form of a list of species, the additions and 
corrections then deemed necessary. A supplement comprising a “ Census of New 
South Wales Fresh-Water Algae ” (1917) was contributed by G. I. Playfair. 

More recently treatments of the tree flora have been presented by R. H. 
Anderson in “ Trees of New South Wales ” (editions of 1932, 1947 and 1957), and 
W. D. Francis in “Australian Rain-Forest Trees” (editions of 1929 and 1951). 

Other works of a generalised nature on the flora which, however, have added 
little to critical knowledge, are perhaps worthy of passing mention in a historical 
summary. “The Plants of New South Wales” (1906) by W. A. Dixon took the 
form of rather condensed keys to the plant species based often on rather super¬ 
ficial characters. The work is known to comparatively few and has not been widely 
used by botanists. The 2-volume “ Wild Flowers of New South Wales ” (1913) by 
Florence Sulman is worthy of note for the part it has played in presenting some sound 
general knowledge of the Hawkesbury Sandstone flora to a wider public. The 
simple but expressive line diagrams have served as an introduction to bush lore 
to a generation of young students. Of popular, though somewhat sectional, interest 
is “ Wild Flowers of Australia ” (1938 and 1947) by Thistle Y. Harris, in which 
brief descriptions of some 250 wild flowers, mostly natives of New South Wales, 
accompany reproductions of the wild flower paintings of Adam Forster. 

Other important works on the flora have been of a monographic nature or 
concerned with a particular aspect of the vegetation. Some of these are referred to 
in the following notes on the botanists who have made outstanding contributions. 

Sir Joseph Banks (1743-1820) and D. C. Solander (1733-1782) accompanied 
Captain Cook on his voyage of 1768-1771, during which they made their historic 
collections at Botany Bay. Unhappily these collections were never worked up as 
a whole for publication, but, in 1900, three large folio volumes of reproductions 
of the copper-plate engravings which had been prepared under the instructions of 
Sir Joseph Banks were published by the Trustees of the British Museum ; the 
species illustrated had by that time, of course, been described by various authors. 
An account of the several botanist-librarians and botanical collectors employed by 
Banks is given by J. H. Maiden in “ Sir Joseph Banks : The Father of Australia ” 
(1909). 

Robert Brown (1773-1858) visited many parts of Australia between 1802 
and 1805, and made a remarkable collection of plants, carefully preserved and 
accompanied by painstaking notes, which some years later formed the basis of his 
“ Prodromus Florae Novae Hollandiae ” already referred to. It will be of interest 
to Australian students to know that there are now microfilm copies of Robert 
Brown’s extensive manuscript descriptions, usually much more detailed than the 
brief diagnoses appearing in the Prodromus ; one copy is now preserved in the 
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Mitchell Library, Sydney. Bentham, in his preface to the “ Flora Australiensis ”, 
refers to Brown’s herbarium as “ this extraordinary collection, the main foundation 
of our knowledge of Australian vegetation Brown became the legatee of Sir 
Joseph Banks’ herbarium, and filled the position of Keeper of Botany in the British 
Museum. Amongst his other profuse writings is a valuable monograph entitled 
“On the Proteaceae of Jussieu” (Trans. Linn. Soc. Lond., X (1810) 15-226) in 
which many Australian species of this family were described. 

Allan Cunningham (1791-1839) was attached as King’s Botanist to Oxley’s 
first expedition which explored the country below Bathurst and along the Lachlan 
and upper Macquarie Rivers. On various other collecting journeys he visited 
especially the Illawarra district, the Blue Mountains and Bathurst areas, the Liverpool 
Plains and north-western slopes. Most of these important collections are preserved 
at the Royal Botanic Gardens, Kew. For a short time in 1837 he was Colonial 
Botanist and Superintendent of the Sydney Botanic Gardens. His promise of 
further notable contributions was cut short by an early death. 

Baron Ferdinand von Mueller (1825-1896), apart from assisting Bentham in 
the production of the “ Flora Australiensis ”, was a prolific writer in the field of 
systematic botany. His larger and more important works include the “ Fragmenta 
Phytographiae Australiae” published between 1858 and 1882, the “Systematic 
Census of Australian Plants ” (1882) and “ Second Systematic Census of Australian 
Plants” (1889), the “ Eucalyptographia ” (1879-1884), the “ Iconography of 
Australian Species of Acacia and Cognate Genera” (1887-1888), “Descriptions 
and Illustrations of the Myoporinous Plants of Australia” (vol. II, 1886), “Icono¬ 
graphy of Australian Salsolaceous Plants (1889-1891)”, all of which relate to New 
South Wales as well as other parts of Australia. 

The Rev. W. Woolls (1814-1893) collected extensively for Mueller, and 
some of his published papers deal with the flora of the Sydney and Parramatta 
districts. 

C. Moore (1820-1905) was Director of the Sydney Botanic Gardens for 48 
years (1848-1896). His chief contribution lies in his authorship of the “ Handbook 
of the Flora of New South Wales ”, but he also published several other papers and 
engaged in a number of collecting expeditions. 

E. Betche (1851-1913) collaborated with Moore in the production of the 
Handbook. First appointed as botanical collector to the Sydney Botanic Gardens 
in 1881, he subsequently became a botanist on the staff of the National Herbarium. 
His profound knowledge of the flora is reflected in the numerous critical notes left 
by him on herbarium specimens. He published many botanical papa's in the 
proceedings of scientific societies, chiefly in collaboration with J. H. Maiden. 

J. H. Maiden (1859-1925), during hrs long term of office as Government 
Botanist and Director of the Sydney Botanic Gardens from 1896-1924, built up the 
National Herbarium from a meagre collection to a herbarium of several hundreds 
of thousands of specimens. He and his staff visited most parts of New South Wales 
in the course of their diligent collecting and, by exchange of duplicates, established 
also a herbarium of exotic species. A prolific writer, his most important published 
works include the “Critical Revision of the Genus Eucalyptus" (1903-1933), the 
“ Forest Flora of New South Wales” (1904-1924), “ Flowering Plants and Ferns 
of New South Wales ” (1895-1898), “ Manual of the Grasses of New South Wales 
(1898), “ The Weeds of New South Wales ” (1920), and, in collaboration with. E. 
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Betche, the “Census of New South Wales Plants” (1916). He published many 
papers in the proceedings of scientific societies, some of them in collaboration with 
Betche or other members of his botanical staff. 

R. T. Baker (1855-1941), as Economic Botanist and Curator of the Sydney 
Technological Museum, contributed “Hardwoods of Australia” (1919) and, in 
collaboration with H. G. Smith, “ A Research on the Eucalypts and Their Essential 
Oils” (editions of 1902 and 1920) and “A Research on the Pines of Australia” 
(1910), as well as various other papers. 

The Rev. W. W. Watts (1856-1920) contributed to knowledge of the fern and 
moss flora and, from 1909-1916, was in charge of the National Herbarium collections 
of these groups. In collaboration with T. Whitelegge he compiled a catalogue of' 
the mosses of New South Wales (Proc. Linn. Soc. N.S.W. XXX Supplement 
(1905) 91-163). 

R. H. Cambage (1859-1928) travelled widely over the State in the course of 
his duties as a geologist. He had a wide knowledge of the flora and, during his 
travels, compiled and published (in the Proc. Linn. Soc. N.S.W. between 1900 and 
1912) lists of plants seen in the various districts. He was particularly interested in 
the genera Acacia and Eucalyptus. 

A. H. S. Lucas (1853-1936), a man of wide interests, devoted considerable- 
time, particularly in later life, to the study of marine algae. For many years he was. 
Honorary Custodian of this group in the National Herbarium. 

E. Cheel (1872-1951) was attached to the National Herbarium from 1908 to 
1936 as botanist and ultimately as Curator of the Herbarium. He made considerable 
collections and published a few papers on the flora. During his early years on the 
staff he took an interest in the fungi and lichens, and, more lately, in a wide variety 
of plants especially the Myrtaceae. 

W. F. Blakely (1875-1941) gave some assistance to Maiden in the preparation 
of the “ Critical Revision of the Genus Eucalyptus ” and himself later published 
“ A Key to the Eucalypts ” (1934). He remained an enthusiastic field naturalist 
throughout his life and, while a member of the botanical staff of the National 
Herbarium, made extensive collections ; he published a number of papers on 
taxonomic botany, including a series on the family Loranthaceae (in Proc. Linn. 
Soc. N.S.W. between 1922 and 1928). 

The Rev. H. M. R. Rupp (1872-1956) took a keen interest in the native 
flora and ultimately became an authority on Australian orchids. From 1939 he 
was an Honorary member of the staff of the National Herbarium, supervising the 
collections of the Orchidaceae. He published a popular “ Guide to the Orchids 
of New South Wales ” in 1930 and, in 1943, a taxonomic revision entitled “ The 
Orchids of New South Wales ” which is to be regarded, for the time being at least,, 
as forming a part of the present “ Flora of New South Wales ”. He made prolific 
contributions on the family Orchidaceae to various scientific journals. 

Apart from these there have been many botanical workers who have assisted 
in developing our knowledge of the flora of New South Wales by their collections 
or writings. One remembers in particular the names of J. White, W. Paterson 
G. Caley, F. W. Sieber, C. Fraser, F. Bauer, T. L. Mitchell, F. W. L. Leichhardt* 
C. Sturt, C. Stuart, H. Beckler, W. Carron, W. Forsyth and J. H. Camfield. Their 
contributions and those of many others have been summarised by J. H. Maiden or 
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W. W. Froggatt in the following papers to which the reader is referred for further 
information : J. H. Maiden : Records of Australian Botanists, Journ. Roy. Soc. 
N.S.W. XL11 (1908) 60-132 ; Australasian Assoc. Adv. Sc. XIII (1912) 224-243 ; 
Journ. Roy. Soc. N.S.W. LV (1921) 150-169 ; W. W. Froggatt : The Curators 
and Botanists of the Botanic Gardens, Sydney, Journ. & Proc. Roy. Australian 
Historical Society XVIII (1932), 101-133. To Maiden’s note on F. W. Sieber one 
might add that it is now known that the descriptions of plants attributed to him 
but published by DeCandolle, Sprengel and others were not supplied by Sieber 
himself. 

Certain others, not mentioned in the above historical papers, may be recorded 
here. W. Biiuerlen made extensive collections during the later years of the nineteenth 
century, chiefly in the Braidwood and far north coast districts. H. Deane (1847— 
1924) also collected extensively and published a number of papers, chiefly on 
Eucalyptus, some in collaboration with J. H. Maiden. J. J. Fletcher (1850-1926) 
made considerable collections especially of the Hawkesbury Sandstone flora and 
contributed several papers. A. A. Hamilton (1855-1929), a botanist on the staff 
of the National Herbarium, collected much material and contributed several papers. 

J. L. Boorman (1865-1938) was appointed Botanical Collector to the National 
Herbarium in 1901, and for 25 years made extensive collections in many parts of 
New South Wales. For many years duplicates of his collections formed a large 
part of those sent on exchange to many overseas herbaria ; his name was not always 
attached to these as some were distributed simply as emanating from the Sydney 
Botanic Gardens and have tended therefore to be attributed to Maiden. 

A. Morris (1887-1939) had a close knowledge of the Western Plains flora, 
particularly of the Broken Hill district, and his annotated collections have enriched 
the National Herbarium. 

The Rev. E. N. McKie (1883-1948) made a study of the flora of the New 
England district, especially the Guyra district, where he spent the greater part of 
his life. He collaborated with W. F. Blakely in some papers on Eucalyptus. Many 
duplicates of his collections are in the herbaria at Kew, Sydney and some other 
Australian capital cities, but his personal herbarium was, unfortunately, destroyed. 

The Most Reverend Joseph W. Dwyer (1869-1939) collected over a wide area, 
but especially in the Temora and surrounding districts. 

K. Domin (1882-1953), a Czech botanist, dealt with the results of his collecting 
trip to Australia in “ Beitrage zur Flora und Pfianzengeographie Australiens ”, 
pts. 1-8 (in Bibliotheca Botanica, 1913-1929). This includes many New South Wales 
plants, although his most important collections were made in Queensland. 

F. A. Rodway (1880-1956), a son of the well-known Tasmanian botanist, was 
another diligent collector especially in the coastal and tablelands districts adjacent 
to Nowra, where he had a medical practice. He communicated much material to 
the Royal Botanic Gardens, Kew, and his personal herbarium has now been incor¬ 
porated in the New South Wales National Herbarium, Sydney. 

To mention all who have contributed is clearly an impossibility in a brief 
review, and to draw the line between major and minor contributions an invidious 
task. Many more claim our gratitude and regard. Moreover, the spread and 
intensification of settlement, and the development of services e.g., in agriculture, 
forestry, conservation and so on, have expanded the number of contributors in an 
ever-widening circle ; the task of a later commentator will be correspondingly 
more difficult. 
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In recent years systematic worlc in this State has resulted in the publication 
of the following check-lists which, in their various groups, serve to summarise some 
of the work of the last three decades. A list of “ The naturalised flora of New 
South Wales (Excluding Gramineae) ” was published by R. H. Anderson (Contrib. 
N.S.W. Nat. Herb. I (1939) 16-33), and of the naturalised grasses by D. O. Cross 
and J. W. Vickery (Ibid. I (1950) 275-280). A census of the native grasses was 
prepared by J. Vickery (Tbid. II (1953) 67-87). A check-list of Pteridophyta was 
published by Melvaine (Proc. Linn. Soc. N.S.W. LXI (1936) 111-121). The check¬ 
lists of mosses prepared by Watts and Whitelegge were added to by A. Burges (Proc. 
Linn. Soc. N.S.W. LV1I (1932) 239-244 ; LX (1935) 83-93). Keys to the marine 
algae of the New South Wales coasts have been published by V. May (Proc. Linn. 
Soc. N.S.W. LXII1 (1938) 207-218, LXIV (1939) 191-215 ; Contrib. N.S.W. Nat. 
Herb. II (1953) 13-37). A check-list of the Mycetozoa of New South Wales was 
compiled by L. Fraser (Proc. Lien. Soc. N.S.W. LVIII (1933), 431-436). 

As ecology, in its floristic aspects, and systcmatics are so closely related and 
interdependent it seems not inappropriate to refer here to certain regional lists and 
vegetational studies which give some picture of the plant communities. 

Studies on or lists of plants from various parts of the north coastal districts 
have been made by J. H. Maiden (Agric. Gaz. N.S.W. V (1894) 599-633, VI (1895) 
583-612, IX (1898) 579^606) ; of the Comboyne Plateau by E. C. Chisholm (Proc. 
Linn. Soc. N.S.W. L (1925) 284-298, Lll (1927) 378-379, L1X (1934) 143-155, LXII 
(1937) 65-72) ; of the Upper Williams River and Barrington Tops districts by 
L. Fraser and J. Vickery (Proc. Linn. Soc. N.S.W. LXII (1937) 269-283, LXIII 
(1938) 139-184, LXIV (1939) 1-33); of the central coastal area by T. G. B. Osborn 
(A.N.Z.A.A.S. Handbook for N.S.W. (1932) 24-38) and by I. M. Pidgcon (Proc. 
Linn. Soc. N.S.W. LXII (1937) 315-340, LXIII (1938) 1-26, LXV (1940) 221-249, 
LXVI (1941) 113-137); and of the Bull! district by C. Davis (Proc. Linn. Soc. N.S.W. 
LXI (1936) 285-297, LXVI (1941) 1-32). The flora of the Tablelands was discussed 
by J. H. Maiden and R. H. Cambage in the British Association for the Advancement 
of Science Handbook for New South Wales (1914, p. 407). A study of the Flora 
of Mt. Wilson in the central tablelands was made by P. Brough, J. McLuckie and 
A. H. K. Petrie (Proc. Linn. Soc. N.S.W. XL1X (1924) 475-498, L (1925) 145-166, 
LI (1926) 94-113). Lists of the flora of Mt. Kosciusko were prepared by J. H. Maiden 
(Agric. Gaz. N.S.W. V (1894) 836-841, IX (1898) 720-740, X (1899) 1001-1042), 
and an ecological study was made by J. McLuckie and A. H. K. Petrie (Proc. Linn. 
Soc. N.S.W. LII (1927) 187-221). These have been followed by an exhaustive 
“ Study of the Ecosystems of the Monaro Region of New South Wales ” by A. B. 
Costin (Sydney, 1954, pp. 860). E. J. McBarron has prepared “An Enumeration of 
the Plants in the Albury, Holbrook and Tumbarumba Districts of New South Wales ” 
(Contrib. N.S.W. Nat. Herb. II (1955) 89-247), an area chiefly in the South Western 
Slopes. I. M. Pidgeon and E. Ashby studied a small area of western plains country 
at Broken Hill (Proc. Linn. Soc. N.S.W. LXV (1940) 123-143). An extensive 
description of the whole Western Plains Division is given by N. C. W. Beadle in 
“The Vegetation and Pastures of Western New South Wales” (1948, Sydney, pp. 
281). The vegetation of the South-eastern Riverina (South-western Slopes and 
Plains, in part) has been described by C. W. E. Moore (Austral. Journ. Bot. I (1953) 
485-567). G. N. Baur (Austral, journ. Bot. V (1957) 190-234) has given an account 
of the ecology and floristics of the rainforest communities of the coast. L. D. Pryor 
has described the vegetation of the Australian Capital Territory in " Botany, Forestry 
and Zoology of the A.C.T. on an ecological basis ” in A.N.Z.A.A.S. Handbook 
for Canberra (1938) 80-110. 
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FORM AND ARRANGEMENT OF THE FLORA 

Tn the present “ Flora of New South Wales ” an effort will be made to present 
a complete systematic account of the native and naturalised flora of this State. 
It is not proposed to include plants known only in cultivation or as rare garden 
escapes. Keys are provided to families, genera and species, followed by more 
detailed descriptions of the respective taxa. Synonymy is recorded after the 
descriptions, and confusion due to misapplication of names in the literature is noted 
separately wherever this appears desirable. Notes on distribution and economic 
uses, where applicable, are included. Naturalised species are distinguished in the 
text by an asterisk. 

The distribution of each species is indicated in general terms, in accordance 
with the broad Divisions of the State already described. The occurrence of species 
in other Australian States, where known, is briefly noted. The actual specimens 
studied, or at least a proportion of them, are then cited. To some students this 
may appear unnecessary, but anyone experienced in herbarium work will recognise 
the value of an objective basis, permanently open to verification, for the taxonomic 
concepts adopted. So often records of plant species have been made as the result 
of incorrect determination of specimens and this record may be copied by subsequent 
authors in good faith ; when no sample has been cited and retained, no one is in 
a position to confirm or refute the record, and a permanent source of error results. 

The “ Flora of New South Wales ” is based primarily on the collections of 
the New South Wales National Herbarium, together with as complete a review of 
relevant literature as possible. The numbers cited in parenthesis in the citation of 
specimens refer to the registered numbers of the respective specimens in this 
Herbarium unless otherwise indicated. The abbreviations for other herbaria are 
those enumerated by Lanjouw & Stafleu in Index Herbariorum, pt. 1, ed. 3 (1956), 
except TECH which refers to the Museum of Applied Arts and Sciences, Sydney. 

The collections contained in the National Herbarium, now comprising some 
700,000 specimens, have been built up in part through the diligent efforts of botanical 
collectors, and in part by the accumulation of specimens forwarded from all parts 
of the State by members of the general public seeking the identification of plants 
in which they are interested ; in general, this has provided a wide coverage enabling 
the distribution of most species to be fairly well assessed. 

Full responsibility is accepted for the descriptions published herein, which 
have been drawn up after study of the available material, but free use has also been 
made of earlier published descriptions in compiling them. In most cases, the 
sources of such will appear amongst the literature cited after the specific epithet ; 
it is not practicable to make individual acknowledgement in this prelace of these 
and all other references which have been used in the preparation of the present 
work, but grateful acknowledgment is here made to all who have helped form the 
basis of taxonomic knowledge of the New South Wales flora. 
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The Keys to the families are to be regarded essentially as artificial, and designed 
to enable the student to “ run down ” the plant which he desires to identify, not 
necessarily to illustrate the real or assumed phylogenetic relationships between the 
families. The construction of a workable key to families has always been a matter 
of peculiar difficulty. Frequently families contain many elements of great diversity 
in spite of their family affinity. The family is a concept built up essentially by a 
synthetic line of reasoning. A key is built up, on the contrary, by an analytical line 
of thought, and the selection of suitable exclusive characters amongst units of 
considerable heterogeneity is not easy. In the construction of the keys to the 
families of Angiosperms, very free use has been made of Hutchinson’s Families of 
Flowering Plants, vols. I (Dicotyledons) and II (Monocotyledons). Grateful 
acknowledgment is made to this masterly summary of family characteristics, without 
which the task of preparing the present keys would have been formidable indeed. 

For the sake of simplicity and ease of use by students of the New South Wales 
flora, the key to the families has been largely restricted to cover those representatives 
of the families occurring in New South Wales. The characters given must not, 
therefore, be assumed necessarily to cover all the possible characteristics exhibited 
by all members of the family. Information on the total family characters must 
therefore be sought in the family descriptions, in Hutchinson’s Families of Flowering 
Plants and in other standard works, monographs and research papers. 

It is realised that a key to the families prepared before completion of the 
whole work may conceivably not cover every eventuality which may transpire during 
its progress, but it is felt that the usefulness of such a key to students of the flora 
justifies its presentation at the beginning of each major group. For this reason a 
key to the monocotyledonous families is provided in the present issue. 

Ideally a work covering the whole of the flora of a region should be published 
simultaneously. In this institution, as in many others, such a course appears to 
be virtually impossible for a comprehensive work such as this is intended to be. 
Considerable research is necessary to cover each group and few systematic workers 
are available. It seems desirable therefore that work covering each family should be 
published as and when it is prepared. Advantage can then be taken of the work 
of any specialist engaged in the study of any particular group. A scheme has 
therefore been devised to permit of each family being treated separately, but numbered 
according to its position in the whole scheme so that ultimately, at the conclusion 
of the work, each part will fall into its allotted place within the whole. 

As indicated in the following Conspectus of Families represented in New 
South Wales, each family is allotted a number. One or more families may be issued 
together but will be indicated by the number allotted in the Conspectus. When 
several consecutive families are issued together, the issue will be consecutively 
paginated. When separate families are issued, each issue will be separately paginated. 
Large families, e.g., Gramineae, may be issued in parts, in which case it is anticipated 
that the parts will be paginated consecutively. For bibliographic reference purposes 
it will thus be necessary to cite the family number as well as the page. 

The proposed sequence of the families approximates to that adopted in the 
Engler & Prantl system as detailed in Engler & Diels : Syllabus dcr Pflanzenfamilien 
(1936). Segregate families as adopted by Hutchinson and others have been inter¬ 
polated where appropriate. 
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The numbers allotted to the families represented in New South Wales thus 
indicate their position in the above sequence, but do not (unless by coincidence) 
correspond with the numbering adopted in any other system. If, in the future, 
through further segregation of family concepts or the admission of further naturalised 
plants, it becomes necessary to admit additional families, it is anticipated that these 
will be distinguished by the addition of lettering, e.g., 35a. 

The arrangement to be followed in the Pteridophytes will be announced later 
when this work (now in progress) is nearer completion. 

Sydney. 

R. H. ANDERSON, 

Director and Chief Botanist, 

National Herbarium of New South Wales. 
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CONSPECTUS OF FAMILIES 

GYMNOSPERMAE 

Number 

1. Zamiaceae. 
2. Podocarpaceae. 
3. Araucariaceae. 

Number 

4. Pinaceae. 
5. Cupressaceae. 

Number 

6. Typhaceae. 
7. Sparganiaceae. 
8. Pandanaceae. 
9. Potamogetonaceae. 

10. Ruppiaceac. 
11. Zannichelliaceae. 
12. Najadaceae. 
13. Zosteraceae. 
14. Aponogetonaceae. 
15. Posidoniaceae. 
16. Juncaginaceae. 
17. Alismataceae. 
18. Hydrocharitaceae. 
19. Gramineae. 
20. Cyperaceae. 
21. Palmae. 
22. Araceae. 
23. Lemnaceae. 
24. Flagellariaceae. 
25. Restionaceae. 
26. Centrolepidaceae. 
27. Xyridaceae. 
28. Eriocaulaceae. 
29. Commelinaceae. 
30. Pontederiaceae. 
31. Philydraceae. 
32. Juncaceac. 
33. Liliaceac. 
34. Xanthorrhoeaceae. 
35. Agavaceae. 
36. Philesiaceae. 
37. Smilacaceae. 
38. Haemodoraceae. 

ANGIOSPERMAE 

Number 

39. Amaryllidaceae. 
40. Hypoxidaceae. 
41. Alstroeraeriaceae. 
42. Dioscoreaceae. 
43. Petermanniaceae. 
44. Iridaceae. 
45. Zingiberaceae. 
46. Cannaceae. 
47. Burmanniaceae. 
48. Orchidaceae. See H. M. R. Rupp, 

Orchids of New South Wales 
(1943). 

49. Casuarinaceae. 
50. Piperaceae. 
51. Salicaceae. 
52. Fagaceae. 
53. Ulmaceae. 
54. Moraceae. 
55. Cannabiaceae. 
56. Urticaceae. 
57. Proteaceae. 
58. Loranthaceae. 
59. Santalaceae. 
60. Olacaceae. 
61. Aristolochiaceae. 
62. Polygonaceae. 
63. Chenopodiaceae. 
64. Dysphaniaceae. 
65. Amaranthaceae. 
66. Nyctaginaceae. 
67. Phytolaccaceae. 
68. Gyrostemonaceae. 
69. Molluginaceae. 
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Number 

70. Aizoaceae. 
71. Portulacaceae. 
72. Basellaceae. 
73. Caryophyllaceae. 
74. Nymphaeaceae. 
75. Cabombaceae. 
76. Ceratophyllaceae. 
77. Ranunculaceae. 
78. Berberidaceae. 
79. Menispermaceae. 
80. Winteraceae. 
81. Annonaceae. 
82. Eupomatiaceae. 
83. Trimeniaceae. 
84. Monimiaceae. 
85. Lauraceae. 
86. Cassythaceae. 
87. Papaveraceae. 
88. Fumariaceae. 
89. Cruciferac. 
90. Capparidaceae. 
91. Resedaceae. 
92. Droseraceae. 
93. Crassulaceae. 
94. Escalloniaceae. 
95. Pittosporaceae. 
96. Cunoniaceae. 
97. Davidsoniaceae. 
98. Rosaceae. 
99. Mimosaceae. 

100. Caesalpiniaceae. 
101. Papilionaceae. 
102. Geraniaceae. 
103. Oxalidaceae. 
104. Linaceae. 
105. Erythroxylaceae. 
106. Zygophyllaceae. 
107. Rutaceae. 
108. Simaroubaceae. 
109. Burseraceae. 
110. Meliaceae. 
111. Tremandraceae. 
112. Polygalaceae. 
113. Euphorbiaceae. 
114. Callitrichaceae. 
115. Anacardiaceae. 
116. Aquifoliaceae. 
117. Celastraceae. 
118. Siphonodontaceae. 
119. Hippocrateaceae. 
120. Stackhousiaceae. 

Number 

121. Icacinaceae. 
122. Sapindaceae. 
123. Akaniaceae. 
124. Rhamnaceae. 
125. Vitaceae. 
126. Elaeocarpaceae. 
127. Tiliaceae. 
128. Malvaceae. 
129. Sterculiaceae. 
130. Dilleniaceae. 
131. Eucryphiaceae. 
132. Hypericaceae. 
133. Elatinaceae. 
134. Frankeniaceae. 
135. Violaceae. 
136. Flacourtiaceae. 
137. Passifloraceae. 
138. Cactaceae. 
139. Thymelaeaceae. 
140. Lythraceae. 
141. Rhizophoraceae. 
142. Myrtaceae. 
143. Melastomataceae. 
144. Onagraceae. 
145. Haloragiaceae. 
146. Araliaceae. 
147. Umbelliferae. 
148. Alangiaceae. 
149. Ericaceae. 
150. Epacridaceae. 
151. Myrsinaceae. 
152. Primulaceae. 
153. Plumbaginaceae. 
154. Sapotaceae. 
155. Ebenaceae. 
156. Symplocaceae. 
157. Oleaceae. 
158. Loganiaceae. 
159. Gentianaceae. 
160. Menyanthaceae. 
161. Apocynaceae. 
162. Asclepiadaceae. 
163. Convolvulaceae. 
164. Polemoniaceae. 
165. Hydrophyllaceae. 
166. Boraginaceae. 
167. Verbenaceae. 
168. Avicenniaceae. 
169. Labiatae. 
170. Solanaceae. 
171. Scrophulariaceae. 
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Number 

172. Selaginaccac. 
173. Bignoniaceae. 
174. Pedaliaceae. 
175. Martyniaceae. 
176. Orobanchaceae. 
177. Gesneriaceae. 
178. Lentibulariaceae. 
179. Acanthaceae. 
180. Myoporaceae. 
181. Plantaginaceae. 

Number 

182. Rubiaceae. 
183. Caprifoliaceae. 
184. Dipsacaceae. 
185. Cucurbitaceae. 
186. Campanulaceae. 
187. Lobeliaceae. 
188. Goodeniaceae. 
189. Brunoniaceae. 
190. Stylidiaceae. 
191. Compositae. 

PTERIDOPHYTA 
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GYMNOSPERMAE • 
Ovules naked, not enwrapped by a closed ovary (though often enclosed 

during development between the imbricate or valvate scales of a cone), receiving 
the pollen-grains, mainly borne by the wind, directly on the micropyle. Wood with 
no true vessels (except in Gnetales, which are absent from Australia). (A some¬ 
what artificial assemblage, comprising several very diverse groups.) 

1. More or less woody plants, with columnar or tuberous, usually unbranched stems 
with suppressed internodes, bearing a crown of spirally arranged pinnate (or bipinnate) 
palm-like leaves. Dioecious. Microsporangia (numerous) and ovules borne on 
simple sporophylls generally aggregated in large cones. Stems without or with 
irregular secondary thickening. Sperms motile. (Cycads.).ZAMIACEAE 1. 

1.* Trees or shrubs, much branched, with small simple leaves. Dioecious or monoecious. 
Microsporangia usually few, borne on sporophylls aggregated in small cones ; ovules 
borne on sporophyll-like cone-scales of compound structure (consisting of a bract 
subtending an “ ovuliferous scale ”), which are sometimes much modified, arranged 
apparently singly or aggregated in small to rather large cones. Stems with regular 
secondary thickening. Sperms non-motile. (Conifers.) 

2. Ovules solitary and exposed on more or less fleshy stalks (reduced cones) which 
are borne singly or in spikes, or in very small, terminal, fleshy or dry but never 
woody cones ; one ovule on each scale . PODOCARPACEAE 2.. 

2* Ovules in definite cones which become woody (fleshy in Juniperus, not native in 
Australia) in fruit ; one to many ovules on each scale. 

3. Leaves and cone-scales spirally arranged, the latter imbricate ; ovuliferous 
scale free from or adnate to the subtending bract. Leaves usually free from 
the stem. 

4. Ovuliferous scale completely adnate to the subtending bract ; ovule 1 ; 
seeds laterally winged or wingless, often fused with the scale. Male 
sporophylls with several to rather numerous sporangia. 
. ARAUCARIACEAE 3. 

4.* Ovuliferous scale almost or quite free from the bract ; ovules 2 ; 
seeds usually terminally winged, free. Male sporophylls with 2 
sporangia . P1NACEAE 4. 

3.* Leaves and cone-scales opposite or whorled, the latter usually valvate ; 
ovuliferous scale completely adnate to the bract, the latter usually evident 
as a dorsal point on the cone-scale. Leaves often appressed to the stem.. 
. CUPRESSACEAE 5. 
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1. ZAMIACEAE 

(By L. A. S. Johnson) 

Sporophylls of both sexes in definite simple cones, of determinate growth. 
Cones dioecious, rather large, axillary or terminal, with numerous scale-like 
sporophylls arranged spirally or (not in N.S.W. genera) apparently in vertical rows ; 
male sporophylls (microsporophylls) with many small, globose sporangia more or 
less clustered in groups (sori) in two collateral sometimes confluent areas on the 
undersurface, the sporangia dehiscent by slits ; female sporophylls (megasporo- 
phylls, macrosporophylls) simple, each consisting of a barren stipes and an expanded 
and thickened end, the latter bearing 2 (rarely 3 in Lepido-amia) sessile ovules on 
its axis-facing margins (“ inner surface ”). Pollen wind-borne ; fertilisation by 
naked multi flagellate motile sperms. Seeds large, from subglobular to subcylindrical 
or variously angled, with a broad chalazal area and more or less apiculate micropylar 
end, the seed-coat with a fleshy outer layer and a woody inner layer ; (haploid) 
endosperm present, cotyledons 2, germination hypogeal. 

Somewhat palm-like plants ; stem subterranean to tall, not or little-branched, 
with a crown of spirally arranged pinnate or bipinnate leaves (fronds) and inter¬ 
spersed rudimentary leaves (cataphylls), the leaf-bases persistent (as in N.S.W. 
genera) and clothing the stem, or deciduous. Fronds straight and folded in bud ; 
leaf-segments without a midrib, with few to many longitudinal nerves, straight 
not circinate in bud. 

A family of 8 genera and about 80 species, with a scattered distribution in 
tropical to warm-temperate parts of N. and S. America, Australia and Africa. 
Three genera in Australia, 2 in New South Wales. 

As here defined this family includes all the living genera of Cycads except 
Cycas (Cycadaceae) and Slangeria (Stangeriaceae). These have frequently been 
included in a single family (Cycadaceae sens, lat.), but see Johnson in Proc. Linn. 
Soc. N.S.W. LXXXIV (1959) 64. 

The Cycads are an ancient and isolated group of plants, not closely related 
to the Conifers, but with many resemblances to the extinct (chiefly late Palaeozoic) 
Pteridosperms (“ seed-ferns ”). The female cone-scales, unlike those of the conifers, 
are true simple sporophylls, with marginal sporangia enclosed by an integument to 
form ovules. In Cycadaceae (Cycas) these megasporophylls are in a loose terminal 
mass (from which the main stem grows on in due course) and are more or less pinnate 
and clearly recognisable as homologous with leaves ; in Zamiaceae they are arranged 
in definite cones and arc less leaf-like, nevertheless the gradual transition may be 
traced from foliage leaves (fronds) through “ scale-leaves ” (cataphylls) to sporo¬ 
phylls. Though palm-like in appearance, vegetative material may be distinguished 
from Palmae by the non-plicatc pinnae which are formed as distinct outgrowths 
from the earliest stage of leaf-development rather than by splitting of a continuous 
folded surface as in the palms, as well as by the presence of mucilage which is exuded 
when the stems or petioles are cut. There is more homology in vegetative structure 
with tree-ferns. Several of the native species are at times cultivated for ornament, 
as well as Cycas revoluta Thunb. (Cycadaceae s.str.), a native of Eastern Asia. 
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1. Cones of both sexes sessile or subsessile ; sporophyll-cnds tomcntose, produced 
into a spreading obtuse to acute but not spinose wing, curved upward or downward, 
rinnae inserted on the adaxial midline of the rhachis. Leaf-bases shortly tomentose. 
. LEPIDOZAMIA 1. 

1.* Cones pedunculate ; sporophyll-ends glabrous, often glaucous, at least the females 
terminally compressed to form a ± vertical surface, those of both sexes terminating 
in a definite ± erect spine. Pinnae inserted near the edges of the rhachis. Leaf- 
bases densely silky to woolly-tomentose with long hairs.MACROZAMIA 2. 

1. LEPIDOZAMIA Regel 

Pa.lm-like plants with a usually unbranched trunk clothed by the persistent 
leaf-bases, often tall, all parts shortly pubescent to tomentose when young, but 
some glabrescent with age. Fronds numerous, large, simply pinnate, not twisted. 
Cataphylls abundant, fleshy, linear-subulate, shortly tomentose, mostly in series 
alternating with the successive crowns of fronds. Base of petiole swollen, shortly 
tomentose. Pinnae numerous, spreading, inserted ± alternately along the adaxial 
midline of the rhachis, falcate, slightly narrowed but not callous at the base, the 
stomata confined to the lower surface. Cones of both sexes almost or quite sessile, 
large, axillary among the cataphylls of the crown, the spirally-arranged sporophylls 
tomentose at the ends, not spiniferous. Male sporophylls with a linear-spathulate 
fertile region and a ± triangular-rhomboid, laterally expanded end, defiexed in 
spiral series at sporangial dehiscence. Female sporophylls with an elongated, 
terete to subangular stipes and a dorsiventrally biconvex, laterally expanded, some¬ 
what deflexed, shortly tomentose end bearing 2 or sometimes 3 ovules on the 
inward-facing margin (“ inner surface ”), tapered into the flattened, ± acute, at 
first deflexed but on drying ± upturned, ultimate tips. Outer seed-coat fleshy 
red or yellowish, the inner coat hard. 

A genus of 2 species in tropical and subtropical eastern Australia, one of 
which occurs in New South Wales. 

The genus has usually been included in Macrozamia but it differs from that genus quite 
as much, in both vegetative and reproductive organs, as do several other genera of Zamiaceae 
Anatomical characters support the separation. The median insertion of the pinnae is apparent 
only, and has come about through the incurving and resultant apposition of the margins of the 
rhachis. In young seedlings the transition from “ open ” to “ closed ” rhachis structure mav 

L. peroffskyana Regel in Bull. Soc. Imp. Nat. Mosc. (1857) Dt. 1 184 14 
21, and in Gartenfl. (1857) 11, 1.186, f.23, 31 ; Miq., Prodr. Syst. Cycad 

(1861) 10, 22 , A.DC., Prodr. XVI, pt. 2 (1868) 547 (under Genus dubium) ; Regel 
in Acta Hort. Petrop. IV (1876) 295 ; Johnson in Proc. Linn. Soc. N.S.W. LXXXIV 
(1959) 86. Trunk 0.5-7 m. tall. Fronds numerous, at first suberect later 
spreading, 2-3 m. long on mature plants, ± puberulous, especially on the rhachis 
but ± glabrescent with age ; petiole to 30-60 cm. long (excluding the short much 
swollen shortly tomentose base), rounded to angular beneath, angled or (when 
dry) keeled and broadly 2-furrowed above ; rhachis ± rounded when living but 
when dry angular beneath, ± laterally compressed, angled to the median pinna¬ 
bearing keel above. Pinnae 200 or more, spreading but recurved-drooping towards 
the ends, entire, shining above, recurved-falcate, broad-linear, 10-30 cm. long with 
the lower ones rather shorter than the median but never very short or spine-like, 
7-13 mm. broad, with 7-13 scarcely raised nerves below, tapered to the acute apex’ 
slightly contracted and scarcely paler at the base, with stomata on the undersurface 
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only. Cones subsessile, usually solitary, axillary but often appearing quasi-terminal, 
surrounded at the base by several rows of thick, velvety-tomentose, subulate-tipped 
cataphylls 10-15 cm. long. Male cones ± contorted, subcylindrical, to 40-60 cm. 
long, 10-12 cm. or more diam. ; sporophylls 6-8 cm. long, the fertile region 4-6 
cm." long, the broadened ends ± reflexed, but the ± acute tips often upturned. 
Female cones ovoid, to 50-80 cm. long, 25-30 cm. diam, ; sporophylls 5-8 cm. 
long, 3.5-6.5 cm. broad, the ends deflexed but the extreme tips sometimes again 
turned upwards. Ovules usually 2 (occasionally some sporophylls with 3) ; seeds 
to 5-6 cm. long, 3-3.5 cm. thick, the outer coat fleshy, red when ripe. 
Macrozamia denisonii C. Moore et F. Muell. in F. Muell., Fragm. I (1858) 41 ; 
A.DC., Prodr. XVI, pt. 2 (1868) 536 ; C. Moore in Journ. Roy. Soc. N.S.W. XVII 
(1884) 119; Moore & Betchc, Handb. FI. N.S.W. (1893) 379; F. M. Bail., Qld. 
Flora V (1902) 1506 ; Domin in Bibl. Bot. XX, Heft 851 (1915) 244 ; Schuster in 
Engl., Pflanzenr. IV, i (1932) 100, in part, excl. N. Queensland spec, and var. ; 
Enceplialartos denisonii (C. Moore et F. Muell.) F. Muell. in Quart. Journ. Pharm. 
Soc. Viet. II (1859) 90 ; Miq. in Versl. Meded. Koninkl. Akad. XV (1863) 371 ; 
Macrozamia peroffskyana (Regel) Miq. in Arch. Necrl. Ill (1868) 252, and in Versl. 
Meded. Koninkl. Akad., ser. 2, III (1869) 56 (as “ peroffkyana ”) ; Benth., FI. 
Austr. VI (1873) 253 ( as “ perowskiana ”), in part, excl. N. Queensland specimens ; 
Maid. & Betche, Census (1916) 9 (as “perowskiana ”) ; Lepidozamia denisonii 
(C. Moore et F. Muell.) Regel in Gartenfl. (1875) 43, (1876) 5, and in Acta Hort. 
Petrop. IV (1876) 295. Further horticultural nomina nuda alleged to belong here 
are given by Schuster in Engl., Pflanzenr. IV, i (1932) 100. Catakidozamia macleayi 
W. Hill in Gard. Chron. (1865) 1107, often cited, is a nomen nudum. The combina¬ 
tion Encephaiartos peroffskyana, attributed by Schuster to Miquel, was not made 
by the latter, and is not a valid name. 

North Coast, in hilly country, in wet sclerophyll eucalypt forest sometimes bordering 
on rainforest. Bellingen-Dorrigo road, Constable 11.1956 (41171) ; Port Macquarie, Boorman 
6.1915 (40973) ; between Manning R. and Hastings R. (40974) ; Comboyne, Chisholm 8.1925 
40976); Camden Haven R., W. of Lome, Johnson 10.1953 (40977) ; Comboyne State Forest, 
(10 miles W. of Kendall, Constable 10.1956 (43171) ; North Brother Mountain, Laurieton 
McKee No. 5777, 8.1957 (42033) ; Manning R. (40975) ; Gloucester, per Seddon, 7.1929, 
(40978). Recorded by F. Mueller from near Byron Bay. Also 'n southern Queensland. 
Sometimes cultivated as an ornamental. The internal parts of the cones arc a brilliant salmon-red 
when fresh. 

Popular and press reports attribute great individual ages (to 10,000 years or more) to 
large plants of this species. Plants have attained a height of 2m. in less than a century, under 
poor conditions, in Sydney Botanic Gardens. Since the plants grow only by apical increase 
of a single stem, even the tallest individuals on this reckoning would be less than 500 years old. 

2. MACROZAMIA Miq. 

More or less palm-like plants with a usually unbranched stem forming a 
subterranean caudex or a rather massive aerial trunk, clothed by the persistent 
leaf-bases, all parts more or less pubescent when very young, but glabrous (except 
the petiole-bases) at maturity. Fronds few to numerous, simply pinnate but the 
pinnae sometimes dichotomously divided, the rhachis straight or twisted. Cataphylls 
present, angular-subulate, at first silky or woolly, finally often glabrescent. Base 
of the petiole expanded, in most species silky or woolly-tomentose. Pinnae 
numerous in mature plants, spreading or secund, inserted near the edges of the 
rhachis towards the adaxial side, simple or once to thrice forked, straight or falcate, 
contracted and sometimes callously thickened at the base, with stomata on the 
lower or both surfaces. Cones of both sexes pedunculate, axillary among the 
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fronds with several cataphylls below and sometimes on the peduncle, the spirally- 
arranged sporophylls glabrous, often glaucous, and spiniferous at the ends the 
spines sometimes almost obsolete on the lower sporophylls. Male sporophylls 
with a broadly cuneate fertile region bearing the sporangia beneath in two separate 
to ± confluent areas, and an upturned end terminated by an erect or spreading-erect 
spine, the latter sometimes very short on the lower sporophylls. Female sporophylls 
appearing peltate, with an angular-rounded stipes and a laterally expanded, more 
or less terminally compressed end, the latter with a narrow transverse wing (the 
continuation of the margins) terminated by a more or less erect, short to long spine r 
the 2 ovules borne on the inward-facing margin (“ inner surface ”) of the sporophyll- 
end ; sporophylls falling with the seeds attached by the outer fleshy, red or yellow 
seed-coat, the inner seed-coat hard. Seedlings with a ± tuberous stem and provided 
with apogeotropous roots with “ coralloid ” end-systems containing symbiotic 
blue-green algae (Anabaena sp.). Chromosome No. n = 9, 12 ? Burrawang 
or “ Zamia Palm ”. 

A genus of 14 species endemic in subtropical and warm-temperate Australia, 
11 of them in New South Wales. 

The plants are most commonly found on poor, frequently siliceous soils in sclerophyll 
communities. Most parts of the plants contain a toxic substance, macrozamia. and various 
species are held responsible for a form of poisoning known as “ wobbles ” or “ rickets ” in stock. 
The aborigines ate the starchy endosperm of the seeds after prolonged washing and roasting to 
remove the poison. Several species have been cultivated as ornamentals. A more complete 
account of the genus is given by Johnson in Proc. Linn. Soc. N.S.W. LXXX1V (1959) 64. Many 
of the species have been confused in past literature and the nomenclature has been very unstable. 

Note.—Juvenile plants of Macrozamia may differ considerably from the adult form* 
in details of the fronds ; in particular the pinnae are usually toothed at the ends and the petioles 
are long and slender. The stomata of juvenile plants are confined to the lower pinna-surface 
Only adult organs are described in the key and descriptions given here. Similarly, cone- 
dimensions apply to mature cones (males at sporangial dehiscence, females at ripening of the 
seeds). Petiole-lengths do not include the woolly expanded base, and may be taken as the 
distance from the end of the tomentose portion to the lowest pinnae. 

1. Large plants with 15-150 fronds in the crown, aerial trunk sometimes present, caudex 
15-80 cm. diam. Fronds 50-300 cm. long ; rhachis not strongly twisted, usually 
angled beneath (at least in petiolar portion) when dry, flat to angled and laterally 
2-channclled above when dry, 6-25 mm. broad at the lowest pinnae. Pinnae straight 
for most of their length, spreading, the nerves visible but narrow and not or scarcely 
raised on the lower surface when dry ; bases markedly callous on the anterior margin, 
± rugose when dry ; lowest pinnae usually progressively reduced (sometimes only 
slightly in M. miquelii). Mucilage canals present in the pinnae. Female cones 
15-90 cm long, 8-20 (-25?) cm. diam., the longest sporophyll-spines 2-10 cm. ; 
seeds 2.5-6 cm. long. Male cones 15-45 cm. long, the longest spines 1-5 cm. long. 
(Sect. Macrozamia.) 

2. Reduced spine-like pinnae extending almost to the base of the rhachis, the spine- 
free petiole, excluding the swollen base, 0-10 cm. long. Plants with massive 
trunks to 2-5 m. tail, 60-80 cm. diam. Fronds 150-300 cm. long, with 150-250 
pinnae. Rhachis 12-30 mm. broad at the lowest pinnae. Stomates on both 
surfaces of the (undivided) pinnae. Female cones 40-90 cm. long, the male 
cones 30-45 cm. long, the longest spines 1-2 cm. Far N. Coast.M. moorei 1. 

2.* Reduced pinnae not extending to near the base of the rhachis, the petiole 12-60 
cm. Aerial trunk often absent, sometimes to 2 m., usually less massive than the 
above. Fronds 50-200 cm. long, with 60-160 pinnae. Stomates on lower 
surface of pinnae only or, if on both surfaces, then the pinnae divided. Female 
cones 15-45 cm. long, the male cones 15-45 cm. long, the spines long or short. 

3. Pinnae simple, with stomates on the lower surface only. 
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4. Pinnae thin and rather lax, easily bent, shining above, often rather 
crowded along the rhachis. Most sporophylls of female and male 
cones short-spined, the longest spines (female) 2-3.5cm., (male) 1-2 
(-2.5) cm. Most of the female sporophyll-ends less than twice as 
broad as high (excl. spine) ; spines of male sporophylls slender, 2-5 
mm. broad at the base. Seeds 2.5-3.5 cm. long. Far N. Coast- 

M. miquelii 2. 

4.* Pinnae thicker and more rigid, rather dull, often rather widely separated 
along the rhachis. Many sporophylls long-spined, the longest spines 
(female) 4-10 cm., (male) 2-5 cm. Most of the female sporophyll-ends 
at least twice as broad as high (excl. spine) ; spines of the male sporo¬ 
phylls flattened, 5-12 mm. broad at the base. Seeds 3-4.5 cm. long. 
Macleay R. to Bcga and Upper Goulburn R...M. communis 3. 

3.* Most pinnae dichotomously once-divided, with stomates on both surfaces. 
North-west slopes. M. diplomera 4. 

1.* Small plants with 2-12 (rarely up to ca. 40 in M. lucidal) fronds in the crown, the 
caudex almost or wholly subterranean, 5-20 cm. (rarely more) diam. Fronds 30-110 
cm. long ; rhachis straight to much twisted, rounded or angular beneath, rounded 
to flat or concave above (sometimes with 2 lateral grooves), 3-12 mm. broad (in 
N.S.W. spp.) at the lowest pinnae. Pinnae straight to falcate, spreading or erect, the 
nerves thick and prominent on the lower surface especially when dry ; base not or only 
slightly callous on the anterior margin, not rugose when dry ; lowest pinnae usually 
not much reduced (sometimes so in spp. with twisted rhachis or secund pinnae). 
Mucilage canals absent in the pinnae. Female cones 10-25 cm. long, 6-10 cm. diam., 
the longest sporophyll-spincs 0.5-4 (-5?) cm., the seeds 2-3.5 cm. long. Male cones 
10-25 cm. long, the longest spines 0.2-1.5 cm. long. (Sect. Parazamia.) 

5. Rhachis not or moderately spirally twisted (0-180°, rarely 360° but, if so, the 
petiole 20-40 cm. long or the pinnae divided) though sometimes recurved near 
the end. Pinnae simple or divided, if simple the broadest 3-12 mm. broad, 
5-11-nerved. 

6. Pinnae simple, with stomates on the lower surface only. 

7. Pinnae spreading in the living state. Rhachis scarcely to moderately 
(0-180°, rarely 360°) twisted, the petiole rounded or flat above, 15-50 
cm. long, the broadest pinnae 6-12 mm. broad, 12-35 cm. long, not 
or scarcely glaucous. 

8. Pinnae glossy, falcate, whitish at the base when living, the longest 
15-35 cm. long, 7-12 mm. broad. Petiole rounded, (20-) 25-50 
cm. long. Far N. Coast.. M. lucida 5. 

8.* Pinnae rather dull, straight to ± falcate, pinkish to red or orange 
at the base when living, the longest 12-20 cm. long, 5-10 mm. 
broad. Petiole rounded or subangular, (15—) 20-40 cm. long. 
Central Coast to Goulburn R. Valley and Dunedoo.M. spiralis 6. 

7.* Pinnae secund, rising ± vertically from the rhachis in the living state. 
Rhachis not or slightly twisted, but recurved near the end, the petiole 
concave above, 5-22 cm. long. Broadest pinnae 3-8 mm. broad, 
8-20 cm. long, often ± glaucous. C. W. Slopes.M. secunda 7. 

6.* Pinnae once to thrice dichotomously divided. Stomates on the lower or 
both surfaces. N. W. Slopes. 

9. Stomata present on both surfaces of the pinnae. Pinnae once or twice 
divided, rather stiff, dull above, often ± glaucous beneath. Rhachis 
little if at all twisted (0°-90°-l 80°). Warrumbungle Ranges, Pilliga 
Scrub and Warialda, on sandy soiL. M.heteromera 8. 

9.* Stomata confined to the lower surface of the pinnae. Longest pinnae 
usually 2-3 times divided, (if once divided the segments still very 
narrow), rather lax, dark green above, not glaucous. Rhachis usually 
twisted near the end (90°-180°-360°) Nandewar Range and sur¬ 
rounding district, on stony hillsides . M. stenomera 9. 
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5* Rhachis strongly twisted (360° or much more, rarely less in depauperate short 
fronds of M. pauli-guiliehni ssp. phtrinervia but if so then the petiole 5-15 cm. 
long). Pinnae simple but sometimes toothed, the broadest 3-17 mm. broad, 
3-13-nerved. 

10. Broadest pinnae 3-7 mm. broad, 3-10-nerved, the adult ones entire or 
closely 2-toothcd at the apex. N. Tablelands, N.W. Slopes and Manning 
R. to Lake Macquarie.M. pauli-guilielmi 10. 

10.* Broadest pinnae 9-17 mm. broad, 10-13-ncrved, the adult ones 2-7-toothed 
at the apex. N. Coast (Richmond R. to Maclcay R.).M.fawcettii 11. 

1. M. moorei F. Muell. in Chemist and Druggist, Australas. Suppt. IV (March 
1881) 84 ; F. M. Bail., Syn. Qld. FI. (1883) 501 ; Moore & Betche, Handb. FI. 
N.S.W. (1893) 379 ; F. M. Bail., Qld. Flora V (1902) 1506 ; Chamberlain in Bot. 
Gaz. LV (1913) 141 ; Maid. & Betche, Census (1916) 9 ; Domin in Bibl. Bot. XX, 
Heft 851 (1915) 243 ; Schuster in Engl., Pflanzenr. IV, i (1932) 94 ; Johnson in 
Proc. Linn. Soc. N.S.W. LXXXIV (1959) 91. Trunk 2-4 (rarely 7) m. tall, to 
80 cm. diam. Fronds very numerous, to 150 in the crown, at first erect, later spreading, 
then drooping, 150-300 cm. long on mature plants ; spine-free petiole (excluding 
the silky-woolly, swollen base) 5-10 cm. long, the rhachis not twisted, dr flattened, 
usually 20-30 mm. broad at the lowest pinnae, concave to convex above (often 
keeled and broadly 2-furrowed in the proximal portion) with two narrow lateral 
grooves (more marked when dry) decurrent from the bases of the pinnae, subangular- 
convex beneath. Pinnae 150 to 250, widely spreading, not secund, forwardly 
directed at an acute angle, rather crowded including the basal ones (1-3 cm. apart), 
rather rigid, entire, straight except near the base, linear, the longest 20-40 cm. long, 
40 or more of the lower ones progressively reduced and spine-like, 5-11 mm. broad 
with 7-12 scarcely raised nerves beneath, gradually tapered to the pungent apex, 
contracted to the whitish and anteriorly callous and (when dry) ± rugose base, 
with numerous stomata on both upper and lower surfaces. Cones pedunculate, 
the females 1-8, the males usually 15-100 per plant, axillary amongst the fronds, 
the base of the peduncle surrounded by several spine-like, angular, subulate to 
strap-shaped cataphylls (longest to 18 cm.), sometimes with a few shorter decurrent 
cataphylls on the peduncle itself. Male cones cylindrical, often somewhat curved 
when old, 30-45 cm. long, ca. 8-10 cm. diam., the sporophylls cuneate, to 3 cm. 
long, 1.5-2 cm. broad, the ± triangular upturned spine 0.2-2 cm. long (the longest 
1-2 cm., near the apex of the cone). Female cones cylindrical, 40-90 cm. long, 
12-19 cm. diam., the peduncle 15-20 (-25?) cm. long, 3-3.5 cm. thick ; sporophylls 
5-7 cm. long (stipes 3-5 cm.), the expanded ends glaucous, 4-8 cm. wide, 2-3 cm. 
high, the flattened, erect spines increasing in size towards the apex of the cone, the 
lowest from entirely obsolete to 0.8 cm., ± lacerate, the uppermost 2.5-7 cm. long, 
10-15 mm. broad at the base ; inner parts of the cone salmon-pink when fresh. 
Seeds 4-6 cm. long, 2.5-3 cm. thick, the outer coat vermilion when ripe. Chromo¬ 
some No. 2n = 18. Encephalartos moorei (F. Muell.) F. Muell., Fragm. XI (Aug. 
1881) 125. 

Far North Coast, foothills of the ranges in wet sclerophyll forest and impure rainforest 
margins, generally on steep slopes. Head of Clarence R„ Cox 7.1911 (40968) ; Dalmorton, 
Boorman 1.1907 (40966) ; Tower Hill Creek. Dalmorton, Constable 10.1952 (24061, 24064) ; 
3 miles E. of Dalmorton, Johnson & Constable, 6.1957 (42180). Also in Central Queensland, 
there in drier sclerophyll forests. 

Occasionally cultivated as an ornamental ; massive plants 2 m. tall have been grown 
from seed in less than 100 years. The only known occurrences in this State, in the Clarence 
River valley, are far removed from the Queensland occurrences in the Springsure and Carnarvon 
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Range districts but the plants show no important morphological differences. The species 
grows in restricted communities but individuals are locally numerous and regeneration is copious: 
It is the largest, and one of the most distinct, species of Macrozamia ; mature plants are 
impressive in appearance, especially when bearing the massive fruiting cones. In the Dalmorton 
area it is associated (at the locality of 42180) with M. lucida and some apparently hybrid 
individuals occur (see below, under M. lucida). A hybrid between M. moorei (the pollen parent), 
and some species of section Parazamia is growing in the Sydney Botanic Gardens. 

This was included by Bentham (FI. Austr. VI (1873) 252), together with M. communis 
L. Johnson, in his concept of M. spiralis (Salisb.) Miq., not, as stated by F. Mueller when 
describing M. moorei, in his concept of M. miquelii. Schuster (1932) cites a specimen of it 
under M. tridentata (Willd.) Regel ssp. cylindrica (C. Moore) Schuster as well as treating it as 
a distinct species as cited above. There has been some confusion in herbaria with M. miquelii. 

2. M. miquelii (F. Muell.) A.DC., Prodr. XVT, pt. 2 (1868) 535, in part, as 
to lectotype ; Miq. in Versl. Meded. Koninkl. Akad., ser. 2, III (1869) 51, in part ; 
Benth., FI. Austr. VI (1873) 253 ; F. M. Bail., Qld. Flora V (1902) 1504 ; Johnson 
in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 96. Caudex mostly subterranean, 
rarely forming a trunk up to 0.5-1 m. tall, 20-50 cm. diam. Fronds up to 50-100 
in the crown (often less, sometimes more), at first erect, later spreading, 60-200 
(sometimes more ?) cm. long on mature plants ; petiole (excluding the woolly 
swollen base) 12—50 cm. long ; rhachis not twisted, rather strongly flattened, 7—18 
mm. broad at the lowest pinnae, usually fairly flat above but sometimes lightly 
keeled, with two narrow lateral grooves (more prominent when dry) decurrent 
from the bases of the pinnae, subangular-convex beneath. Pinnae 70-160, widely 
spreading, forwardly directed at an acute angle, the upper crowded and the lower 
less widely separated than those of A/, communis (mostly 0.7-3 cm. apart, occasionally 
to 4 cm. in very robust plants), rather lax, thin and flexible (often ± undulate when 
dry), entire, almost straight (when pressed flat) linear, the longest 17-35 cm. long, 
sometimes only 2-3 but sometimes up to 15 of the lowest progressively reduced 
and spine-like, 4-11 mm. broad, with 6—13 scarcely raised nerves beneath, gradually 
tapered to the pungent apex, markedly contracted and anteriorly callous and, 
when dry, ± rugose at the pale to yellow or reddish base, shining above, with 
stomata on the undersurface only. Cones pedunculate, 1 to several per plant, 
axillary among the fronds, the base of the peduncle surrounded by several spine-like 
cataphylls to 15 cm. (or more) long, often with a few shorter decurrent cataphylls 
on the peduncle itself Male cones cylindrical, often curved when old, 15-35 cm. 
long, (3?-) 4-6.5 cm. diam. ; sporophylls cuneate to cuneate-obovate, 1.5-2.8 cm. 
long, 1.0-1.8 cm. broad ; the slender, slightly flattened upturned spine from 0.1-2.5 
cm. long (the longest 1—2.5 cm., near the apex of the cone), 2-5 mm. broad at the 
base. Female cones cylindrical, (15?-) 20-40 cm. long, 7-13 cm. diam., the peduncle 
20-45 cm. long, 2-3 cm. thick, the sporophylls 3-4.5 cm. long (stipes 2-3 cm.), the 
expanded ends somewhat glaucous (usually less so than in M. communis), many 
of them less than twice as broad (2.5-6 cm.) as high (1.5-3.2 cm.) ; the flattened, 
erect spines increasing in length towards the apex of the cone, the shortest from 
quite obsolete to 0.5 cm., the longest 2-3.5 cm. long, 5-10 mm. broad at the base. 
Seeds (2-) 2.5-3.5 cm. long, 1.8-3 cm. thick, the outer coat orange to red when ripe. 
Chromosome No. 2n = 18. Encephalartos miquelii F. Muell., Fragm. Ill (1862) 
38, in part, as to lectotype, (see below) ; E. spiralis (Salisb.) Lehm. var. major Miq. 
in Versl. Meded. Koninkl. Akad. XV (1863) 368 ; Macrozamia macleayi Miq. in 
Arch. Neerl. Ill (1868) 250 and in Versl. Meded. Koninkl. Akad., ser. 2, III (1869) 
53 ; M. tridentata (Willd.) Regel var. oblongifolia Regel in Acta Hort. Petrop. IV 
(1876) 320, (and in Gartenfl. XXV (1876) t.875, f.5-7, according to Schuster, 1932) ; 
M. mackenzii Hort. ex Mast, in Gard. Chron., n.s. VII (1877) 665, f. 109 ; 
Encephalartos douglasii F. Muell. in Chem. & Druggist, Australas. Suppt. V (Feb. 
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1883) 80 (descr.), and Syst. Census Austral. PI. I (1882) 110, nomen ; Macrozamia 
douglasii W. Hill ex F. M. Bail., Syn. Qld. FI. (1883) 500, and Qld. Flora V (1902) 
1505 ; Ballard in Hook. Icon. PI. (1936) tt. 3310, 3311 ; M. cylindriea C. Moore 
in Journ. Roy. Soc. N.S.W. XVII (1884) 119 ; Moore & Betche, Handb. FI. N.S.W. 
(1893) 379, (not M. cylindriea Bull, Catal. (1847) 7, nomen ?, nor M. cylindriea 
Andre in III. Hort. XXVIII (1881) 32, nomen) ; M. mountperriensis F. M. Bail., 
Syn. Qld. FI., Suppt. I (1886) 50, and Qld. Flora V (1902) 1505 ; M. spiralis (Salisb.) 
Miq. var. cylindriea (C. Moore) Maid, et Betche, Census (1916) 9 ; M. tridentata 
(Wiild.) Regel ssp. mountperriensis (F. M. Bail.) Schuster in Engl., Pflanzenr. IV, 
i (1932) 89 (as “ mountperryensis ”), nom. illegit. ; M. tridentata ssp. mountperriensis 
var. miquelii (F. Muell.) Schuster, l.c. 90, nom. illegit. ; M. tridentata ssp. mount¬ 
perriensis var. miquelii forma milkaui Schuster, l.c. 90, as to descr. and specimens, 
excl. syn., nom. illegit. ; M. tridentata ssp. mountperriensis var. miquelii forma 
oblongifolia (Regel) Schuster, l.c. 90, in part, as to basionym, excl. specimen ; 
M. tridentata ssp. mountperriensis var. mackenzii (Hort. ex Mast.) Schuster, l.c. 90 ; 
M. tridentata ssp. moimtperriensis var. douglasii (F. Muell.) Schuster, l.c. 90 ; 
M tridentata ssp. cylindriea (C. Moore) Schuster, l.c. 91, in part, as to basionym, 
excl. most specimens cited and vars. 

Far North Coast. In low, flat ground between the Upper Richmond and Clarence 
Rivers, C. Moore 1861 (40610). Also in Queensland, in the southern and central coast regions, 
in sclerophyll forest. Known from New South Wales only by the collection cited, but probably 
still present. Collectors should seek it. 

In Queensland M. douglasii and M. mountperriensis have been regarded as distinct from 
M. miquelii. However, there appear to be no differences of any consequence between the three, 
the first being a large, luxuriant form (ecotype ?) of wetter sandy areas (Fraser Is.) and the second 
being a smaller form of drier more inland country. There is considerable variation in the 
number of reduced proximal pinnae, both with age of the plant and according to locality. The 
species as a whole is closely related to its southern counterpart M. communis but in all its forms 
differs by the thinner, more shining pinnae and the cone-characters given in the key. The cones 
are on the average more slender than those of M. communis, though depauperate plants of the 
latter from the Goulbum River Valley often have small cones. These plants, however, are 
readily distinguished from M. miquelii by the dull surface of the thicker pinnae. 

Due to this general similarity, the variation in M. miquelii and the description of semi¬ 
juvenile plants in cultivation, the nomenclature has been much confused. Encephalartos 
miquelii F. Muell. was described from a mixed concept based on two specimens of the present 
species and one of A/, fawcettii C. Moore, and this confusion persisted for some time. In 
accordance with the most general usage the lectotype has been chosen (Johnson, in Proc. Linn. 
Soc. N.S.W. LXXX1V (1959) 97) to fix the name for the present species. Schuster in Engl, 
Pflanzenr. IV, i (1932) 88-94, has confused this species with several others under the name of 
M. tridentata (Wiild.) Regel, with various subspecies, varieties and forms. A synopsis of his 
usage is given by Johnson l.c. 74. See the remarks under M. communis, below (p. 30). Regel in 
Gartenfi. XXV (1876) 229 and in Acta Hort. Petrop. IV (1876) 320, also uses the name A/. 
tridentata (Wiild.) Regel for this species. It was used at various times (also under Encephalartos) 
by Mueller for his mixed concept of A/, miquelii and M. fawcettii. Moore (in Journ. Roy. Soc. 
N. S.W. xvn (1884) 118, 121) used it likewise for a confused concept. As well as certain 
(invalid) horticultural nomina truda listed by Schuster, the following names may apply either to 
M. miquelii or A/, communis : M. spiralis (Salisb.) Miq. var. hillii Regel in Acta Hort. Petrop. 
IV (1876) 46 ; \1. spiralis var. eximia Regel, l.c. ; A/, spiralis var. cylindriea Regel, l.c. ; A/. 
spiralis var. fraseri Regel, l.c. (not based on M. fraseri Miq.) ; A/, tridentata (Wiild.) Regel 
ssp. cylindriea (C. Moore) Schuster var. corallipes (Hook, f.) Schuster forma vavllovii Schuster 
in Engl., Pflanzenr. IV, i (1932) 93 ; M. tridentata ssp. cylindriea var. pungens (Ait.) Schuster 
forma hiUii Schuster, l.c. 94. These are all briefly described from vegetative material grown 
in European gardens. 

3. M. communis L. Johnson in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 
98. Caudex usually mainly subterranean (due to the action of contractile roots) 
but in shallow soils forming an aerial trunk to 1-2 m. tall, 30-60 cm. diam. Fronds 
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up to 50-100 in the crown, though often less, at first erect, later spreading, 70-200 
cm. long on mature plants ; petiole (excluding the woolly swollen base) 12-40 cm. 
long ; rhachis not twisted, ± flattened, 8-18 mm. broad at the lowest pinnae, 
concave to convex above (often ± keeled in the proximal portion) with two narrow 
lateral grooves (more marked when dry) decurrent from the bases of the pinnae, 
subangular-convex beneath. Pinnae 70-130, widely spreading (not secund), 
forwardly directed at an acute angle, the upper crowded but the lowest ones often 
to 3-6 cm. apart, thicker and less flexible than those of M. miquelii, entire, straight, 
linear, the longest 16-35 cm. long, 3-15 of the lowest ones progressively reduced 
and spine-like, 4-12 mm. broad, with 7-13 scarcely raised nerves beneath, gradually 
tapered to the pungent apex, markedly contracted and anteriorly callous and, when 
dry, ± rugose at the pale base, rather dull dark green above with stomata on the 
undersurface only. Cones pedunculate, the females 1-6, the males 1-10 per plant, 
axillary among the fronds, the base of the peduncle surrounded by several spine-like 
cataphylls to 18 cm. long, usually with a few shorter decurrent cataphylls on the 
peduncle itself. Male cones cylindrical, often somewhat curved when old, 20—45 
cm. long, 8-12 (rarely more) cm. diam. (5-8 cm. in depauperate inland plants), the 
sporophylls cuneate to obovate-cuneate, 2-4 cm. long, 1.5-2.5 cm. broad, the flattened 
upturned spine 0.1-5 cm. long (the longest 2-5 cm. near the apex of the cone), 5-12 
mm. broad at the base. Female cones cylindrical, 20-45 cm. long, 10-20 cm. 
diam., the peduncle 8-30 cm. long, 2-3.5 (-4?) cm. thick ; sporophylls 4-7 cm. 
long, (stipes 3-4.5 cm.), the expanded ends glaucous, when mature most of them 
at least twice as broad (3-8.5 cm.) as high (1.5-4.3 cm.), the flattened, erect spines 
increasing in length towards the apex of the cone, the shortest 1-2.5 cm., the longest 
4-8 cm. long, 8-20 mm. broad at the base ; inner parts of the cone salmon-pink when 
fresh. Seeds 3-4.5 cm. long, 2-3 cm. thick, the outer coat vermilion when ripe (cones 
and all their parts often somewhat smaller in depauperate plants of the more inland 
districts. Dimensions given are valid only for mature fertilised cones.) Chromo¬ 
some No. 2n = 18. “ Burrawang ”. Macrozamia tridentata (Willd.) Regel ssp. 
cylindrica (C. Moore) Schuster var. corallipes (Hook.f.) Schuster forma wallsendensis 
Schuster in Engl., Pflanzenr. IV, i (1932) 93. Further alleged synonyms are 
discussed below. 

Coast and ranges and Goulburn River district, in sclerophyll forest on deep or shallow, 
sandy to loaniy soils, often in dense stands. The Big Hill, George’s Creek to Styx R., Constable 
1.1953 (22482) ; Willi Willi Creek, ca. 15 miles S.W. of Bellbrook, Hayes 8.1952 (41823) ; 
Moona Plains to East Cunderang, Crawford 7.1906 (40637) ; Wirradgurie to Bundook, Johnson 
10.1953 (40638) ; Bombah Point, Lake Myall, Constable 1.1952 (19365) ; Worondi Rivulet 
to Gungal Creek, Johnson 8.1953 (40630) ; Mt. Dangar, Gungal, Boorman 9.1904 (40634) ; 
Cox’s Gap (Sandy Hollow-Wollar), Constable 9.1948 (40635) ; Merriwa district, per Glenfield 
Veterinary Research Station 7.1941 (40636) ; Lee’s Pinch, Wollar-Merriwa road, Johnson 
9.1951 (17879) ; Munghorn Hill, Mudgee-Wollar road, Johnson & Constable 6.1950 (11892) ; 
Dividing Range above Growee Gulph, 12 miles N. of Rylstone, Johnson, 4.1953 (40629) ; Mt. 
Wambo, 5 miles N.W. of Bulga, Constable 8.1957 (43148) ; Darkey Creek, S. of Milbrodale, 
Johnson & Constable 10.1954 (36610) ; near Newcastle, Earp 3.1953 (40639) ; Wallsend, 
Boorman 10.1899 (40640); Norah Head, Oxcnford 10.1948 (40641, 40642); Wyong, per 
Forestry Office 10.1918 (43061, 43062) ; Woy Woy, Adams 6.1918 (40643) ; Kincumber, Maiden 
6.1905 (40644) ; Port Jackson district (40646) ; Botany Bay (40645) ; Botany Bay, Banks & 
Solander, 1770 (43060) ; Kurnell, Boorman 5.1906 (40647) ; Nowra, Rodway 6.1933 (40648) ; 
Nowra to Cabbage Tree Creek, Salasoo No. 1347, 3.1955 (40649) ; Currambean Creek road, 
5 miles S. of Nowra. Ford 3.1952 (20534) ; Nclligcn-Braidwood road, Constable 12.1950 
(16429) ; ca 3 miles W. of Mossy Point, near Mogo, Vickery 4.1958 (43071); Tanja, per 
Glenfield Veterinary Research Station 7.1954 (43116). Also very abundant in the Port Stephens, 
Broken Bay-Pitt water and Narooma districts and observed in smaller communities at Emu 
Creek near Widdin, on the Blue Mountains foothills west of Castlereagh, and along the lower 
George’s River near Menai. Seeds only, collected in the Glen Davis district, belong to this 
species. The plants and the cones attain their greatest dimensions in the South Coast district. 

*39613—2 K5179 
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A plant in the Sydney Botanic Gardens has formed a trunk 2 m. tall and 60 cm. diam. in less 
than 150 years. The species has been recorded (as “ Af. spiralis ”) from Queensland by many 
authors but these records are based on misdeterminations of Af. lucida and Af. miquelii. There 
is no evidence that Af. communis occurs farther north than the Macleay River system or south 
of Bega. 

This species has been treated by most authors under the names of Zamia spiralis [cf. 
R. Br., Prodr. (1810) 348, in part, excl. W.A. plant], Encephalarlos spiralis [cf. Lchm., Pugill. 
VI (1834) 13, in part, excl. basionym ; F. Muell., passim, in part, excl. Queensland localities 
and vars. ; Miq. in Versl. Meded. Koninkl. Akad. XV (1863) 368, in part. excl. Queens¬ 
land localities and var.] or Macrozamia spiralis [cf. Miq., Monogr. Cycad. (1842) 36, in 
part, excl. basionym & some figs. ; F. Muell., Fragm. I (1858) 41 ; A.DC, Prodr. XVI, pt. 2 
(1868) 535, excl. var. ; Miq. in Versl. Meded. Koninkl. Akad., ser. 2, III (1869) 52 ; Bcnth., 
FI. Austr. VI (1873) 251, excl. var.; C. Moore in Journ. Roy. Soc. N.S.W. XVII (1884) 119 ; 
Moore & Betche, Handb. FI. N S.W. (1893) 379 ; Maid. & Betche, Census (1916) 9, excl. vars., 
(in all these, excluding references to Queensland occurrence) ; Brough & Taylor in Proc. Linn. 
Soc. N.S.W. LXV (1940) 494.]. The earlier authors (e.g., R. Brown) often included the Western 
Australian M. riedlei (Gaudich.) C. A. Gardn. in their concept of “A/* spiralis" ; M. riedlei 
is closely related to Af. communis. Queensland authors have confused with it the quite different 
Af. lucida L. Johnson and to a lesser extent the more similar Af. miquelii (F. Muell.) A.DC. (see 
those spp.) under the name 1 Af. spiralis These usages however, derive from the misinter¬ 
pretation by R. Brown and others of Zamia spiralis Salisb., which was, in fact, not the present 
species but that hitherto known as A/, corallipes. (See below, under Af. spiralis, and sec Johnson 
in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 103.) 

Schuster in Engl., Pflanzcnr. IV, i (1932) 88-94 has confused this species with several 
others (of both of the Sections here recognised!) under the name of Af. tridentata (Willd.) Regel, 
wtth niany supposed subspecies, varieties and forms. His groupings bear no relation to the 
true affinities of the various species, most of which are included more than once under different 
names, usually together with other related or unrelated ones. Yet other species of both sections 

Ideated as distinct for reasons not apparent. Af. riedlei, which is one of the closest relatives 
of M. communis, is placed by itself and given sectional rank, interpretation of this completely 
unrealistic work is most difficult and unprofitable, but a full synopsis of Schuster's usage is given 
by Johnson in Proc. Linn, Soc. N.S.W. LXXXIV (1959) 74. Af. tridentata is based on Zamia 
trincntata ” ["“•> “P- " (1806) 845, a name of dubious application based on juvenile material 
which was thought to have been from South Africa, possibly an Enceplialartos, and certainly 
not determinable as any particular species of Macrozamia. It has been used also more narrowiy 
for At. w"<7we/iibyRegel, and for a confused concept of that species and M. fawcettii C. Moore 
by F. Mueller (as Enceplialartos tridentata (Willd.) Lehrn.”) and others. Many “ synonyms ” 
given by Schuster are here ignored as horticultural nomina mida of no standing or misapplications 
ot names ol other species. Some others are listed elsewhere under other species to which they 
truly appertain. The following remain : Zamia pallida Salisb., Prodr. Stirp. (1796) 401, 
Schuster, l.c. 88, in syn., is a name of quite dubious application, based on juvenile material of 

Per^aPs an Enceplialartos-, M. tridentata (Willd.) Regel ssp. mountperriensis 
i iw? • ai' Schuster var. miquelii (F. Muell.) Schuster forma oblongifolia (Regcl) Schuster, 
l.c. 90, is nomenclaturally ultimately based on M. miquelii (F. Muell.) A.DC., but Schuster’s cited 
specimen is A/, communis L. Johnson ; M. tridentata ssp. cylindrica (C. Moore) Schuster var. 
corallipes (Hook, f.) Schuster forma wallsendcnsis Schuster, l.c. 93, is M. communis (semi-juvenile); 
M. tridentata ssp. cylindrica var. corallipes forma diclsii Schuster, l.c., is M. spiralis s. orig. ; 
A/, tridentata ssp. cylindrica var. corallipes forma vavilovii Schuster, l.c., is inadequately described 

^ e“ !?r communis or M. miquelii ; Af. tridentata ssp. cylindrica var, pungens 
(Willd.) Schuster , nom illegit. is supposedly based on “Z. pungens Willd.ncc Ait.” 

but, since Willdenow merely quoted Aiton verbatim, it is in fact ultimately nomenclaturally 
based on Zamia pungens Ait., an African plant (Enceplialartos), though Schuster’s description 
and specimens apply to a mixture of Af. communis and M. miquelii; M. tridentata ssp. cylindrica 
var .pungens (Ait.) Schuster forma hillii Schuster as to description appears to be Af. communis 
but nomenclaturally may be considered to be based on the same type as Af. spiralis (Salisb.) 
Miq. var. hillu Regel (Acta Hort. Petrop. IV (1876) 318) which (like Af. spiralis var. eximia Regel, 
l.c.) is of uncertain identity, possibly Af. miquelii. 

Af. communis is sometimes cultivated as an ornamental and the fronds have been used 
for decorative purposes. As the most abundant species it is the one most frequently concerned 
in poisoning of stock. It is found on well-drained soils of various origins, but is absent from 
both the most and least fertile. For instance on the Hawkesbury sandstone formation it is found 
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only in places with some local nutrient enrichment or in the less leached soils of the drier climates, 
as in the Goulburn River district. Dense communities of the species are found on some deep 
Recent sands near the coast, also in hilly country carrying Eucalyptus maculata on the Central 
and South Coast. M. communis is not known to come into contact, in the wild, with the closely 
related species M. diplomera or M. miquelii. However, it is found at times in association with 
species of section Parazamia, namely M. spiralis, M. secunda and M. pauli-guilielmi sspp. plurlnervia 
and flexuosa. Hybrids with any of these may be expected but are as yet known only with M. 
pauli-guilielmi ssp. flexuosa, as represented by the following collectionsKahibah, Morris 10.1959 
(47612) ; hill between Dudley and Mercwether beaches, Morris 10.1959 (47613). These were 
found in mixed communities of the parent species. They confirm the prediction in Proc. Linn 
Soc. N.S.W. LXXX1V (1959) 98. 

4. M. diplomera (F. Muell.) L. Johnson in Proc. Linn. Soc. N.S.W. LXXXIV 
(1959) 98. Caudex mostly subterranean, 20(?)-40 cm. diam. Fronds up to 50(?) 
in the crown, often less, 60-120 cm. long on mature plants; petiole (excluding 
the woolly swollen base) 10-20 cm. long ; rhachis not twisted, ± flattened, 8-12 
mm. broad at the lowest pinnae, concave to convex above (often ± keeled in the 
proximal portion) with two narrow lateral grooves (more marked when dry) 
decurrent from the bases of the pinnae, subangular-convex beneath. Pinnae 
70-120, widely spreading, forwardly directed at an acute angle, the upper crowded, 
the lower 2-4 cm. apart, rather rigid, all but the most distal few once dichotomously 
divided at a very acute angle (segments scarcely divergent) usually near the base 
but towards the middle in the more distal pinnae (rarely a few of the lowermost 
pinnae with one segment again divided or with a tooth near the apex), the longest 
15-20 (or more?) cm. long, several of the lowest progressively reduced and spine-like, 
5-10 mm. (segments 2.5-5 mm.) broad with 6-13 (segments with 3-7) scarcely 
raised nerves beneath, (pinnae or segments) gradually tapered to the pungent apex, 
contracted to the anteriorly callous and (when dry) dr rugose, pale or yellowish 
base (a small callosity often present also in the sinus of the forks of the pinnae), 
dull green above, often drying rather yellowish, with stomata on both upper and 
lower surfaces. Cones, both male and female, generally similar to the smaller 
cones of M. communis, the peduncle of the female cone reported as rusty-tomentose 
(possibly due to the tomentose young cataphylls). Encephalartos spiralis (Salisb.) 
Lehm. var. diplomera F. Muell., Fragm. V (1866) 172 (in part, as to lectotype) ; 
Macrozamia spiralis (Salisb.) Miq. var. diplomera (F. Muell.) A.DC., Prodr. XVI 
(1868) 535 (in part) ; M. spiralis (Salisb.) Miq. var. Idiplomera F. Muell. ex Benth., 
FI. Austr. VI (1873) 252 (in part) ; M. trident at a (Willd.) Regel ssp. cylindrica 
(C. Moore) Schuster var. pungens (Ait.) Schuster forma diplomera (F. Muell.) 
Schuster in Engl. Pflanzenr. IV, i (1932) 94 (in part). 

Southern part of north-west Slopes, in dry sclerophyll forest on sandy or stony siliceous 
soils. “ Ycrinan ” Station, N. of Coonabarabran, Bond 3.1916 (40632) ; Castlercagh River 
at the Wambunglc Mtns., Carron, before 1866 (MEL) ; Warrumbungle Ranges, Betche 1.1883 
(40720) ; Mooki and Namoi Rivers, Moore (40631). 

This species has been confused with M. heteromcra C. Moore by every author who has 
mentioned either name, including Mueller himself (whose type consists of a mixed collection, 
of which the major part was selected as lectotype by Johnson, 1. c.), and likewise C. Moore (see 
discussion under M. heteromcra). M. diplomera may be distinguished from M. heteromcra 
and M. stenomera L. Johnson by the straight, more angular rhachis, reduced lowest pinnae, 
markedly callous bases of the pinnae, the once-divided pinnae with straight scarcely divergent 
segments and by the inconspicuous nerves not raised above the lower surface. The general 
aspect of M. diplomera is that of A/, communis, whereas M. heteromcra and M. stenomera are 
more diffuse plants, like A/, spiralis and other species of sect. Parazamia. M. diplomera and 
M. heteromcra may grow in adjacent communities and a possible hybrid between them has been 
grown in the Sydney Botanic Gardens from seeds from the Coonabarabran district. Collections 
with cones and fronds properly correlated are needed. The species has been involved in stock 
poisoning. 
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5 M lucida L. Johnson in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 102. 
Caudex mostly subterranean, 10-20 (-30?) cm. diam. Fronds usually 2-15 (perhaps 
sometimes to 40) in the crown, at first erect, later spreading, 80-110 (sometimes 
more 7) cm. long on mature plants ; petiole (excluding the woolly expanded base) 
25-50 cm. long ; rhachis not twisted, rounded rather than flattened, 3-7 ram. broad 
at the lowest °pinnae, usually rounded-convex above (but sometimes flat or even 
with a shallow median furrow in the proximal portion) with two narrow lateral 
grooves (more marked when dry) decurrent from the bases of the pinnae, always 
rounded-convex (not angular) beneath. Pinnae 50-100, rather spreading but the 
two ranks not in the same plane and (the pinnae) increasingly recurved towards 
their ends, the distal ones forwardly directed but the proximal often ± at right 
angles to the rhachis, twisted at the base and thus ± forward-facing, the upper 
rather crowded but the lowest less so (1.5-3 cm. apart), entire, most of them 
± recurved-falcate (but the ends sometimes curved forward), linear, the longest 
15-35 cm. long, the lowest not reduced, 7-11 mm. broad (less in immature plants) 
with 5-11 prominent nerves beneath, gradually tapered to the pungent apex, 
contracted to the conspicuously whitish, slightly callous but not rugose base, shining 
green above, with stomata on the undersurface only. Well-developed cones not 
seen, probably similar to those of the following species ; male sporophylls to 4 cm. 
long’ at least the lower ones short-spined. [From data given by F. M. Bailey (1902, 
see°be!ow) cones probably belonging to this species may be described as follows : 
Peduncle to 30 cm. Male cones cylindrical, 15 cm. or more long, ca. 4 cm. diam. ; 
spines from almost obsolete on the lower sporophylls to 1.2 cm. on the upper. 
Female cones 15-20 cm. long, 7.5-9 cm. diam., the sporophyll-ends to 4 cm. broad 
and 2 cm. high ; spines from 0.6-5 cm. long, the longest near the apex of the cone. 
Seeds ca. 2.5 cm. long and almost as broad, the outer coat reddish.] 

Far North Coast, in wet sclerophyll forest. 3 miles E. of Dalmorton, Johnson & 
Constable 6.1957 (43069). Also in Queensland, in the southern coast districts. 

Known in this State only from the locality cited above, where no conc-bcaring plants 
were found, and where the plants were intermingled with part of a more extensive stand of 
A/, moorei. ’ When adult, Af. moorei is quite unlike and much larger than Af. lucida, but young 
plants are rather similar in general aspect. Young seedlings of the two species are not distin¬ 
guishable but Af. moorei soon develops three characters which distinguish the plants from 
A/, lucida of the same size, viz. (i) stomata on upper leaf surface, (ii) reduction of lowest pinnae, 
(iif) more pronounced callosity of bases of pinnae. The associated characters of shorter petioles 
and less prominent nerves appear later. On this basis it seems clear that near Dalmorton both 
species are found, as well as a proportion of apparent hybrids (e.g., Johnson & Constable 6.1957, 
43070), which (in plants of the same size as others definitely referable to sub-mature Af. lucida 
and young A/, moorei respectively) are quite intermediate in the characters given above. Con¬ 
firmation by collection of cones of A/, lucida in this or other N.S.W. localities is desirable. 

Queensland authors (e.g., F. M. Bail., Qld. Flora V (1902) 1504, and elsewhere ; Domin 
in Bibl. Bot. XX, Heft 85l (1915) 243, as to specimen), have consistently misapplied the name 
“Af. spiralis (Salisb.) Miq.” to Af. lucida. in contrast to New South Wales botanists, who have 
misapplied this name to the very different Af. communis. Af. lucida is closely related to the 
following species but may be distinguished by the pinnae with pale bases and the usually larger 
fronds. There are no intermediates. The species does not appear to have been widely 
cultivated, but in Australian botanic gardens it has been grown under the misapplied names 
of Af. spiralis, Af. cylindrica, Af. douglasii and Af. rnackenzii. 

6. M. spiralis (Salisb.) Miq., Monogr. Cycad. (1842) 36, as to basionym, 
excl. descr. & fig.; Johnson in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 103 (for 
further references see below). Caudex mostly subterranean, 8-20 cm. diam. 
Fronds few (2-12) in the crown, at first erect, spreading when old, 60-100 cm. long 
on mature plants, the petiole (excluding the woolly expanded base) 15-40 cm. long ; 
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rhachis straight to moderately spirally twisted (through 0-180°, more rarely to 360°), 
(3-) 4-8 mm. broad at the lowest pinnae, usually rounded-convex but sometimes 
-j- flattened above with two narrow, often rather indistinct, lateral grooves (more 
marked when dry) decurrent from the bases of the pinnae, rounded-convex or 
occasionally subangular-rounded beneath. Pinnae 45-120, rather spreading but 
the two ranks not in the same plane and (the pinnae) ± recurved towards the ends, 
-j- forwardly directed (proximal ones the least so), twisted at the base and thus 
-j- forward-facing, the upper rather crowded but the lowest 1.5-3 cm. apart, entire 
(often 2-3-toothed at the tips in immature plants), straight or slightly recurved- 
falcate at the base or forwardly-curved near the ends, linear, the longest 12-20 cm. 
long, the lowest usually not markedly reduced (if somewhat so then not becoming 
spine-like), 5-10 mm. broad with 5-10 prominent nerves beneath, gradually tapered 
but finally rather abruptly mucronate-pungent at the apex, contracted to the pinkish 
or reddish or sometimes strongly yellowish, slightly callous but not rugose base, 
dull green or occasionally subglaucous above, with stomata on the undersurface 
only. Cones pedunculate, the females usually solitary, the males l^f per plant, 
axillary among the fronds but when solitary often appearing terminal, the spine-like 
cataphylls few and usually hidden amongst the leaf-bases, some shorter decurrent 
ones present or absent on the peduncle itself. Male cones cylindrical or ellipsoid- 
cylindrical, often somewhat curved when old, 15-20 cm. long, 5-6 cm. diam. ; 
sporophylls cuneate to cuneate-obovate, 2-3 cm. long, 1.5-2.2 cm. broad, the some¬ 
what flattened erect or spreading-erect spines from quite obsolete to 1.5 cm. long 
(the longest 1.0-1.5 cm., near the apex of the cone), 2-5 mm. broad at the base. 
Female cones ovoid, 12-20 cm. long, (6-) 7-9 cm. diam. ; peduncle ca. 15-20 cm. 
long, 2-3 cm. thick ; sporophylls 3-4 cm. long (stipes 2.5-3 cm.), the expanded 
ends glaucous, mostly more than twice as broad (3.5-5.5 cm.) as high (1.5-2.5 cm.) ; 
the flattened, erect or somewhat spreading spines increasing in length towards the 
apex of the cone, the shortest 0.2-0.5 cm., the longest 1.3-3 cm. long, 3-8 mm. 
broad at the base. Seeds 2.5-3 cm. long, 2-2.5 cm. thick, the outer coat orange 
to scarlet when ripe. Zamia spiralis Salisb., Prodr. Stirp. (1796) 401 (but not of 
later authors) ; Encephalartos spiralis (Salisb.) Lehm., Pugill. VI (1834) 13, in part, 
as to basionym only ; Macrozamia coraUipes Hook. f. in Bot. Mag. XCVIII (1872) 
sub t.5943 ; Regel in Acta Hort. Petrop. IV (1876) 319 ; C. Moore in Joum. Roy. 
Soc. N.S.W. XVII (1884) 120 ; Moore & Betche, Handb. FI. N.S.W. (1893) 379 ; 
M. spiralis (Salisb.) Miq. var. ? coraUipes (Hook, f.) Benth., FI. Austr. VI (1873) 
252, in part (excl. syn. M. macleayi Miq.) ; Maid. & Betche, Census (1916) 9 ; 
M. tridentata (Willd.) Regel ssp. cylindrica (C. Moore) Schuster var. corallipes 
(Hook, f.) Schuster in Engl., Pflanzenr. IV, i (1932) 93, excl. forms 1 and 3 ; M. 
tridentata ssp. cylindrica var. coraUipes forma dielsii Schuster, l.c. 

North-east part of Central Western Slopes (Dunedoo to Goulburn R. Valley) and Central 
Coast, in dry sclerophyll forest. Glengarry Station, N.E. of Dunedoo, Johnson & Constable 
8.1950 (16384) ; Mt. Dangar, Gungal, Boorman 9.1904 (40693) ; Grassy Hill (between Colo 
R. and Putty), Johnson & Constable 10.1954 (36618) ; Maroota, Chippendale 9.1951 (40952) ; 
Castlercagh State Forest, 4 miles SW. of Windsor, Maiden 10.1917 (40947) ; Glenbrook, Maiden 
10.1913 (40946) ; Glenbrook, 2.1882 (40945) ; Mulgoa, Cambage & Maiden 5.1909 (40948) ; 
above Norton’s Basin, Junction of Nepean and Warragamba Rivers, Johnson 7.1951 (40949) ; 
Wallacia district, Harrison 5.1955 (40950) ; 3 miles E of Leumeah, Johnson 11.1948 (40951) ; 
National Park, Melville No. 550, 8.1952 (K) 

The nomenclature of this species is discussed by Johnson in Proc. Linn. Soc. N.S.W. 
LXXXIV (1959) 103. It has most generally been known as M. corallipes Hook, f., while the 
name M. spiralis has been applied to other species, chiefly M. communis L. Johnson (in N.S.W.) 
and M. lucida L. Johnson (in Queensland). Salisbury’s description of Zamia spiralis, however, 
can apply (amongst plants of the Port Jackson district, whence the type came) only to the present 
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species. Therefore the name Af. spiralis (Salisb.) Miq. must be used for it, although Miquel 
himself originally had before him plants and figures of Af. communis and Af. riedlei (Gaudich.) 
C. A. Gardn. only, and later used the name for Af. communis alone. R. Brown (Prodr. (1810) 
348) had already misapplied Zamia spiralis to a mixture of Af. communis and Af, riedlei. Sub¬ 
sequent authors have used it in various ways (see references under Af. communis and Af. lucida, 
above). Morphological studies under the name of Af. spiralis (e.g., Brough & Taylor in Proc. 
Linn. Soc. N.S.W. LXV (1940) 494) apply in fact to Af. communis. Maiden and Betche (Census 
(1916) 9) concejved Af. spiralis in a very wide sense, to embrace Af. communis L. Johnson as 
supposedly typical and (as varieties) Af. pauli-guilielmi F. Muell. ssp. flexuosa (C. Moore) 
L. Johnson (their usage including ssp. plurinervia L. Johnson), Af. spiralis (Salisb.) Miq. sens, 
orig. (A/. coraUipcs Hook, f.), M. secunda C. Moore, Af. heteromera C. Moore (their usage 
including M. diplomera (F. Muell.) L. Johnson and Af. stenomera L. Johnson), Af. fawceltii 
C. Moore and Af. miquelii (F. Muell.) A.DC. (A/, cylindrica C. Moore)—no less than nine species, 
belonging to two sections of the genus. They did, however, express doubt as to the soundness 
of this course. The supposed intergradation referred to by Maiden and Betche, insofar as it 
occurs at all, is confined to those species of section Parazamia whose populations come into 
occasional contact. Otherwise their difficulties arose from comparison of material in different 
degrees of maturity and possibly occasional hybrids in cultivation. The treatment by Schuster 
(in Engl., Pflanzenr. IV, i (1932) 86-103) is almost inextricably confused in both concepts and 
nomenclature. A key to it is given by Johnson, l.c. Bentham and others have to some extent 
confused this species (as “ Af. corallipes ") especially in cultivation overseas, with A/, miquelii 
(“ Af. macleayi ”), because of the reddish bases of the pinnae. These are found also in Af. 
pauli-guilielmi ssp. plurinervia and sometimes in Af. secunda. 

Af. spiralis, like all the following species, is usually found as scattered, often depauperate 
plants, in dry sclerophyll forest. The plants do not occur in large, dense stands like those of 
Af. communis and production of cones is much less regular. Occasional individuals may be 
hard to distinguish from Af. secunda or Af. pauli-guilielmi ssp. flexuosa but no large-scale merging 
has yet been observed. 

7. M. secunda C. Moore in Journ. Roy. Soc. N.S.W. XVII (1884) 120 ; 
Moore & Betche, Handb. FI. N.S.W. (1893) 379, excl. var. ? ; Johnson in Proc. 
Linn. Soc. N.S.W. LXXXIV (1959) 105. Caudex mostly subterranean, 8-15 cm. 
diam. Fronds few (2-12) in the crown, at first erect, later spreading, 60-80 (-90?) 
cm. long on mature plants, the petiole (excluding the woolly expanded base) 5—15 
(-22) cm. long ; rhachis not or scarcely twisted, but strongly recurved near the 
end, 5-9 mm. broad at the lowest pinnae, concave above at least in the proximal 
or petiolar portion, (fiat or rounded above in the distal part) with 2 narrow, often 
rather indistinct, lateral grooves (more marked when dry) dccurrent from the bases 
of the pinnae, rounded to angular beneath. Pinnae 80-170, suberect and secund 
(the two ranks at an acute angle to each other, the frond always found pressed 
folded in herbaria), ± forwardly directed especially in the middle of the frond, 
slightly twisted at the base, mostly very crowded, even the lowest ones only 1-2 
(-2.5) cm. apart, rather rigid, entire or sometimes with 2-3 minute apical teeth, 
straight or somewhat recurved-falcate, linear, the longest 8-20 cm. long, none or 
sometimes a few of the lowest somewhat reduced, 3-8 mm. broad with 5-11 
prominent, crowded nerves beneath, gradually or finally rather abruptly tapered 
to the mucronate-pungent (or 2-3-toothed) apex, tapered to the pale or pinkish, 
slightly callous but not rugose base, convex in cross-section, dull green or often 
zt glaucous (especially beneath), with stomata on the undersurface only. Cones 
pedunculate, the females usually solitary, the males 1 —4( ?) per plant, axillary among 
the fronds but when solitary often appearing terminal, the spine-like cataphylls 
few and usually hidden amongst the leaf-bases, some shorter decurrent ones often 
present on the peduncle itself. Male cones cylindrical or ellipsoid-cylindrical, 
perhaps somewhat curved when old, 15—20(?) cm. long, 4-5 (-6?) cm. diam. ; 
sporophylls cuneate to cuneate-obovate, 1.5-2.5 cm. long, 1.5-2 cm. broad, the 
flattened, erect spines from quite obsolete to 1 cm. long (the longest 0.5-1 cm., 
near the apex of the cone), 2-5 mm. broad at the base. Female cones cylindrical 
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or ovoid-cylindrical, 15-25 cm. long, 7-9 cm. diam. ; peduncle ca. 15-20 cm. long, 
2-3 cm. thick ; sporophylls 3-4 cm. long (stipes 2.5-3 cm.), the expanded ends 
glaucous, mostly more than twice as broad (3.5-6 cm.) as high (1.5-3 cm.) ; the 
flattened, ± erect spines increasing in length towards the apex of the cone, the 
shortest 0.2-0.5 cm., the longest 1-3.3 cm. long, 3-7 mm. broad at the base ; inner 
parts of cone bright salmon-pink when ripe. Seeds 2-3.5 cm. long, 1.7-2.5 cm. 
thick, the outer coat scarlet when fresh. M. spiralis (Salisb.) Miq. var. ? secunda 
Benth., FI. Austr. VI (1873) 252 [A/, secunda C. Moore is not based on this] ; M. 
spiralis var. secunda (C. Moore) Maid, et Betche, Census (1916) 9 ; M. tridentata 
(Willd.) Regel ssp. cylindrica (C. Moore) Schuster var. secunda (C. Moore) Schuster 
in Engl., Pflanzenr. IV, i (1932) 91, in part, excl, the Tingha specimen. 

Central Western Slopes and lower parts of Central Tablelands, in dry sclerophyll forest 
on sandy or stony country. Goonoo State Forest, Dubbo-Mendooran, Chippendale & 
Constable 9.1951 (17541) ; Minore, Boorman 2.1899 (40679) ; Cobbora, Garden 10.1949 
(40678) ; 7 miles N of Ulan, Johnson 8.1950 (16369) ; Munghorn Hill, Mudgee-Wollar road, 
Johnson & Constable 6.1950 (11891) ; Ranges near Reedy Creek (E of Gulgong), Moore 
1858 (MEL) ; Hargraves, Boorman 2.1915 (40682) ; Hargraves, Cambage No. 2769, 8.1911 
(40683) ; Dividing Range to Growee Gulph. 14 miles N of Rylstone, Johnson 4.1953 (40688) ; 
3 miles E of Currant Mountain Gap, i.e., 8 miles E of Olinda, Johnson 9.1951 (40681) ; Currant 
Mountain Gap, 15 miles E. of Rylstone, McKee No. 915, 4.1954 (40687) ; Pinnacle Swamp 
road, Rylstone, Cross 10.1938 (40680) ; Ben Bullen. Sheppard 9.1911 (40684) ; Blue Mountains, 
Betche ca. 1885 (40945) ; Bumberry. McKee 9.1952 (40689) ; Bumbcrry Mountains, per 
Hartridge 3.1957 (photograph in National Herbarium) ; Conimbla Range, 6 miles NW of 
Bumbaldry, Constable 3.1956 (37342, 37343) ; Mt. Wheoga, 10 miles N.W. of Grenfell, Constable 
3.1956 (37341) ; Grenfell, Campbell 5.1900 (40686). 

Closely related to M. spiralis and other species of the group but consistent in its characters 
over a considerable area. Seldom cultivated. Semi-juvenile plants (e.g., 40688) may have a 
longer more slender petiole and less crowded leaflets. The locality “ Blue Mountains ” (40945) 
may refer to one of the deep, broad valleys or to country to the west of the Blue Mountains 
plateau ; the species does not occur on the plateau. Schuster’s record of the species from 
Tingha is based on misdetermination of a specimen of M. pauti-guiliehni ssp. plurinervia. In 
the limited zone of contact M. secunda appears to hybridise with M. heterornera and the name 
M. secunda var. dichotoma C. Moore et Betche, Handb. FI. N.S.W. (1893) 379 probably applies 
to such a hybrid, though its type has been lost. Such plants (e.g., N part of Goonoo State 
Forest, Chippendale & Constable 9.1951 (40690)) have some of the pinnae once dichotomously 
divided, with occasional stomatc-bearing areas on the upper surface, and are in general inter¬ 
mediate between the two species. 

8. M. heterornera C. Moore in Journ. Roy. Soc. N.S.W. XVII (1884) 122 
(in part, as to lectotype and excl. var. tenuifolia) ; Moore & Betche, Handb. FI. 
N.S.W. (1893) 380, in part; Schuster in Engl., Pflanzenr. IV, i (1932) 96, in part 
and excl. vars.; Johnson in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 105. Caudex 
mostly subterranean, ca. 8-15 cm. diam. Fronds few (ca. 2-10) in the crown, at 
first erect, later spreading, 45-80 cm. long on mature plants, the petiole (excluding 
the woolly expanded base) 5-12 cm. long ; rhachis not twisted or slightly so 
(0-90°-180°) near the end but usually ± recurved throughout and from strongly 
recurved to somewhat incurved near the end, 6-10 mm. broad at the lowest pinnae, 
flat or somewhat concave and sometimes lightly keeled above in the proximal 
portion (± rounded-convex in the distal portion) with 2 narrow, obscure grooves 
(often evident only when dry) decurrent from the bases of the pinnae, mostly rounded- 
convex beneath. Pinnae 80-130, ± spreading (but the 2 ranks not in the same 
plane) or suberect (found pressed spread or folded in herbaria), ± forwardly directed, 
twisted at the base to face towards the apex of the frond, mostly rather crowded 
but the lowest 1.5-4.5 cm. apart, usually rather rigid, all but the most distal once 
to twice (rarely with an occasional partial third division) dichotomously divided 
usually near the base but sometimes higher (rarely occasional fronds with all or 
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most of the pinnae entire) into ± divergent linear segments, the longest (pinnae) 
10-20 cm. long, the lowest not greatly reduced and never spine-like, the undivided 
pinnae 3-7 mm. broad (segments 1-5 mm.) with 6-11 (segments with 2-8) prominent 
nerves beneath, (pinnae or segments) tapered or more often rather abruptly rounded 
to the mucronate or sometimes 2-toothed apex, contracted to the yellowish, slightly 
callous but not rugose base (callosities absent or very slight in the sinus of the forks 
of the pinnae), dull green above, dull or glaucous beneath, with stomata on both 
upper and lower surfaces (less abundant above). Cones pedunculate, the females 
usually solitary, the males 1—4(?) per plant, axillary among the fronds but when 
solitary often appearing terminal, the spine-like cataphylls few and usually hidden 
among the leaf-bases, some shorter decurrent ones often present on the peduncle 
itself. Male cones cylindrical, perhaps somewhat curved when old, 12-20 cm. 
long, 4-5 (-67) cm. diam. ; sporophylls cuneate to obovate-cuneate, 1.5-2 (-2.5?) 
cm. long, 1.5—2 cm. broad, the flattened, erect spines from quite obsolete to 1.4 cm. 
long (the longest 0.3-1.4 cm., near the apex of the cone), 1-5 mm. broad at the 
base. Female cones ovoid-cylindrical, 12-27 cm. long, 8-13 cm. diam. ; peduncle 
ca. 15-20 cm. long, 2-3 cm. thick ; sporophylls 3-4 (-4.5?) cm. long (stipes 2.5-3.5 
cm.), the expanded ends glaucous, mostly more than twice as broad (3.5-8.5 cm.) 
as high (1,5^1 cm.) ; the flattened, ± erect spines increasing in length towards 
the apex of the cone, the shortest 0.2-0.5 cm., the longest 1-2 (-2.5?) cm. long, 
3-10 mm. broad at the base ; inner parts of cone salmon-pink when ripe. Seeds 
2-3.5 cm. long, 2-2.5 cm. thick, the outer coat scarlet when fresh. M. heteromera 
C. Moore var. glauca C. Moore in Journ. Roy. Soc. N.S.W. XVII (1884) 122 ; 
M. spiralis (Salisb.) Miq. var. heteromera (C. Moore) Maid, et Betche, Census (1916) 
9, in part ; M. heteromera var. tenuifolia Schuster forma harmsii Schuster in Engl., 
Pflanzenr. IV, i (1932) 96. 

North-western Slopes, in dry sclerophyll forest on siliceous soils. Howtll, Hart 9.1905 
(40713) ; Warialda district, per Glenfield Veterinary Research Station 9.1958 (46090) ; Narrabri 
West, Boorman 6.1907 (40711); Pilliga Scrub, Hay 1.1914 (40714); Tummallallee Creek, 
30 miles NNE of Coonabarabran on Narrabri road, Johnson 11.1951 (40715) ; Forked Mountain, 
E of Coonabarabran, Boorman 9.1908 (40965) ; Coonabarabran, Boorman 10.1916 (40717) ; 
Coonabarabran, per Glenfield Veterinary Research Station 5.1939 (40723) ; Timor Rock, W of 
Coonabarabran, Boorman 9.1908 (40719) ; Timor Rock, 8 miles W of Coonabarabran, McKee 
9.1952(40722); Warrumbungle Ranges, Moore? (40721); Castlereagh River at the Wambungle 
[Warrumbungle] Ranges, Carron, before 1866 (MEL) ; Warrumbungle Ranges, Betche 1.1883 
(40720) ; Guneemooroo Station, Tundcrbrine Creek, SW Warrumbungle Mountains, McKee 
10.1952 (40718); 19 miles E of Coonabarabran on Gunnedah road, Morris 5.1959 (47164). 

Encephalartos spiralis (Salisb.) Lehm. var. diplomera F. Muell., Fragm. V (1866) 172, was 
described from a mixture of this species and M. diplomera (F. Muell.) L. Johnson, and in 
subsequent combinations by various authors the confusion was maintained. See synonymy 
under M. diplomera. The lcctotypc has been chosen (Johnson, l.c.) to exclude the present species. 
Similarly, Moore's original description of M. heteromera included both of these species ; in 
this case the lectotype has been chosen to exclude M. diplomera. This is in accordance with the 
emphasis in the respective descriptions. To this mixed concept of a species “ very variable 
in habit and appearance ” Moore appended firstly var. glauca, which merely represents rather 
coarse glaucous individuals from the driest part of the area of M. heteromera, and secondly var. 
tenuifolia, which is a third species, M. stenomera L. Johnson. Maiden & Betche’s and Schuster’s 
treatments maintained this confusion of the three species with divided pinnae. 

M. heteromera is distinguished from M. diplomera by the more curved, rounded rhachis, 
the often twice divided and more divergent pinnae with prominent nerves beneath, usually rounded- 
mucronate apices and smooth bases which are non-rugose and not as callous. The plant is more 
similar to M. secunda in general habit, when, as M. diplomera is a more robust plant like M. 
communis. A possible hybrid between the two has been grown in the Sydney Botanic Gardens 
from seed collected in the Coonabarabran district. A probable hybrid M. heteromera x M. 
secunda is discussed under the latter species. M. heteromera may possibly hybridise with M. 
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stenomera ; see discussion under that species. Howell and VVarialda are separated from the 
main Pilliga-Warrumbungle area of M. heteromera by the territory of M. stenomera. However, 
M. heteromera may yet be found within this area in places where siliceous soils occur. 47164 
has undivided pinnae and resembles M. spiralis in appearance but has the short petiole and stomatal 
distribution of M. heteromera. 

Two collections, Warialda, Garrand, 10.1904 (40691) ; VVarialda, Hanscombe 2.1920 
(40692), strongly suggest hybridism between M. pauli-guilielmi ssp. plnrinervia L. Johnson and 
M. heteromera but again are imperfect ; 40691 is the basis of incorrect records of M. fawcettii 
for this district. Critical collectors should study these species on the North-west Slopes. 

9. M. stenomera L. Johnson in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 
106. Caudex mostly subterranean, ca. 8-15 cm. diam. Fronds few (ca. 2-10) in 
the crown, at first erect, later spreading, 40-80 cm. long on mature plants, the petiole 
(excluding the woolly expanded base) 7-15 cm. long ; rhachis usually ± twisted 
at least near the end (through 90°-360°) and also ± recurved or sinuous throughout 
its length, (4-) 5-9 mm. broad at the lowest pinnae, fiat or somewhat concave and 
sometimes lightly keeled above in the proximal portion (± rounded-convex 
in the distal portion) with 2 narrow, shallow grooves (more marked when dry) 
decurrent from the bases of the pinnae, mostly rounded-convex beneath. Pinnae 
70-120, ± spreading (but the 2 ranks not in the same plane) or suberect (found 
pressed spread or folded in herbaria), ± forwardly directed, twisted at the base 
to face towards the apex of the frond, mostly rather crowded but the lowest 1.3-4 
cm. apart, laxer than those of M. heteromera, all or sometimes excepting the most 
distal ones once to 4 times dichotomously divided (usually most of them 2-3 times 
divided, if only once divided then the segments narrower than the primary segments 
in M. heteromera) usually near the base into ± divergent narrow-linear segments, 
the longest (pinnae) 10-20 cm. long, the lowest not greatly reduced and never spine¬ 
like ; primary segments 2-4 mm. broad (secondary and tertiary 1-3 mm.) with 
4-6 (secondary and tertiary with 2-5) prominent nerves beneath, (ultimate segments) 
tapered or ultimately rather abruptly rounded to the mucronate or sometimes 
2-toothed apex, (the pinnae) contracted to the yellowish or orange, slightly callous 
but not rugose base (callosity absent or very slight in the sinus of the forks of the 
pinnae), rather dull green above (less so than in M. heteromera), not glaucous 
beneath, with stomata confined to the lower surface. Cones, both male and female, 
in general very similar to those of M. heteromera and other spp. of section Parazamia. 
M. heteromera C. Moore var. tenuifolia C. Moore in Journ. Roy. Soc. N.S.W. 
XVII (1884) 122 (not M. tenuifolia Hort. ex Miq. in Versl. Medcd. Koninkl. Akad., 
ser. 2, III (1869) 55, in synon., nom. invalid) ; M. heteromera var. tenuifolia Schuster 
in Engl., Pflanzenr. IV, i (1932) 96, in part, excl. forma harmsii Schuster (this var. 
is described as new, not taken from C. Moore); M. heteromera var. dicranophylloides 
Schuster, l.c. 

North-western Slopes and western extension of Northern Tablelands, round the Nandewar 
Range in dry sclerophyll forest on stony but not siliceous hillsides. Bingara, Boorman 9.1907 
(40695) ; Gulf Creek, ca. 15 miles N of Barraba, Batcy (40694) ; Mt. Lindsay Station, Nandewar 
Mountains, Cambage No. 2351, 11.1909 (40696) ; above Coryah Gap at 4,500 ft., Nandewar 
Mountains, Johnson and Constable 11.1954 (32204); Boggabri, Dickson 2.1947 (2814). 

All authors have included this species in M. heteromera but C. Moore distinguished it 
clearly as a variety. Schuster, however, included it with both the true M. heteromera and 
M. diplomera (which he also treated as a form of a variety of a subspecies of his amorphous 
concept of “ M. tridentata ”) under M. heteromera as well as separating specimens of it as var. 
dicranophylloides and as var. tenuifolia. Under the last he included his forma harmsii, which 
is the form of M. heteromera which Moore had distinguished as var. glauca. 
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M. stenomera is clearly related to M. heteromera but seems reasonably 
and morphologically, being recognised by the usually more divided pinnae with slender and 
laxer segments lacking stomata on the upper surface. The rhachis has a grea y 
twist. The differences are preserved in cultivation. 

An imperfect specimen vaguely labelled “Armidale (district?) , a Ifen defiant 
suggests hybridism between M. heteromera and M. stenomera but may be merely a slender p ant 
of the former. It has stomata on both surfaces. 

10. M. pauli-guilielmi W. Hill et F. Muell. in F. Muell., Fragm. I (1859) 86 , 
Johnson in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 107. See also below under 
ssp. pauli-guilielmi. Caudex mostly subterranean, sometimes to 10 n cm. a Dove 
the ground, 10-20 (-25?) cm. diam. Fronds few (ca. 2-12) tn the crown, at first 
erect, later ± spreading, (30-) 40-110 cm. long on mature plants, the petiole 
(excluding the woolly expanded base) 5-35 cm. long ; rhachis strongly spirally 
twisted (through 360°-2060J, but sometimes less than 360 in very short fronds of 
depauperate plants of ssp. plurinervia), 5-11 mm. broad at the lowest pinnae, rounded 
to flat above with 2 narrow, often very indistinct, lateral grooves decurrent lrom 
the bases of the pinnae, subangular to rounded or flat beneath. Pinnae 50-200, 
± spreading, ± forwardly directed, twisted at the base and thus ± forward-lacing, 
very crowded to rather widely separated, entire or sometimes with 2-3 minute 
apical teeth in immature plants, straight or slightly falcate but often lax and drooping, 
linear, the longest 10-30 cm. long, none or a few of the lowest somewhat reduced, 
1-7 mm. broad with 3-10 prominent nerves beneath, gradually or finally rather 
abruptly tapered to the weakly pungent apex, tapered to the pale or reddish, slightly 
callous but not rugose base, concave to flat (or rarely ± convex) in cross-section, 
dull to shining dark green above (occasionally somewhat glaucous beneath), with 
stomata on the undersurface only. Cones pedunculate, the females usually solitary, 
the males 1—4( ?) per plant, axillary among the fronds but when solitary often 
appearing terminal, the spine-like cataphylls few and usually hidden among the 
leaf-bases, some shorter decurrent ones often present on the peduncle itself. Male 
cones cylindrical or ellipsoid-cylindrical, sometimes somewhat curved when old, 
8-25 cm. long, 4-6 cm. diam. ; sporophylls cuneate to cuneate-obovate, 1.5-2.3 
cm. long, 1.3—2 cm. broad, the somewhat flattened erect or spreading-erect spines 
from quite obsolete to 0.7 cm. long (the longest 0.3-0.7 cm. (or more?), near the 
apex of the cone), 1-3 mm. broad at the base. Female cones ovoid to cylindrical, 
10-25 cm. long, 7-8.5 cm. diam., the peduncle 12-20 cm. long, 1.8-3 cm. thick ; 
sporophylls 3-4 cm. long (stipes 2.5-3 cm.), the expanded ends usually ± glaucous 
(but sometimes green with rather persistent sparse pubescence, at least in ssp. 
pauli-guilielmi), mostly more than twice as broad (3.5-6 cm.) as high (1.5-3 cm.) ; 
the flattened spines from ± erect to spreading and even recurved, increasing in 
length towards the apex of the cone, the shortest 0.3-0.7 cm., the longest 1.5-4 cm. 
long, 3-7 mm. broad at the base ; inner parts of cone salmon-pink when fresh. 
Seeds 2.5-3 cm. long, 2-2.5 cm. thick, the outer coat orange to scarlet when ripe. 
For synonymy see under the subspecies. 

This species may be divided into 3 more or less clinally intergrading geographic 
races or subspecies. Intermediates between the first and second, and second and 
third, of these are not uncommon in the marginal districts. 

1. Petiole«much flattened, 5-15 cm. long. Pinnae lax, numerous (140-200), pale at 
the base. Broadest pinnae 2-4(-5) mm. broad, 3-5-nerved (odd ones rarely to 7) 
. ssp. pauli-guilielmi. 
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1.* Petiole flattened to rounded, 5-35 cm. long, if flattened and less than 15 cm. long then 
the broadest pinnae 4-7 mm. broad and 6-10-nerved and usually pinkish at the base. 

2. Petiole 5-20 (-25) cm. long, 5-11 mm. broad at the lowest pinnae. Pinnae 
concave to convex, the broadest 4-7 mm. broad (10-30 cm. long) 6-10-nerved 
often rather stiff and pinkish at the base when living. N. Tablelands and Upper 
Hunter Valley.ssp. plurinervia. 

2.* Petiole 20-35 cm. long, 4-8 mm. broad at the lowest pinnae. Pinnae concave, 
the broadest 3—6(—7) mm. broad (17-30 cm. long), 5-6 (-7)-nerved, lax and 
pale to pink at the base. Manning River-Lake Macquarie..’...ssp. flexuosa. 

ssp. pauli-guilielmi. Fronds 60-110 cm. long, the petiole (5-10, rarely 15, 
cm. long) and rhachis much flattened though keeled below and often lightly grooved 
above, 7-11 mm. broad at the lowest pinnae, always twisted through at least 2 
complete revolutions. Pinnae numerous (140-200) and crowded, 15-30 cm. long, 
lax and very narrow, 2-4 (-5) mm. broad, 3-5-nerved (a few of them rarely to 
7-nerved), not glaucous, pale at the base, markedly concave above (margins some¬ 
times quite involute). Cones often scarcely glaucous and sometimes with ± 
persistent sparse pubescence, the females often cylindrical with the sporophyll-spines 
usually markedly spreading or even recurved at the ends. M. pauli-guilielmi W. 
Hill et F. Muell. in F. Muell. Fragm. I (1859) 86 ; A.DC. Prodr. XVI, pt. 2 (1868) 
536 ; Miq. in Versl. Meded. Koninkl. Akad., ser. 2, III (1869) 51, in part, excl. 
Maitland specimen; Benth., FI. Austr. VI (1873) 251 (as “paulo-gulielmi”) ; 
Regel in Acta Hort. Petrop. IV (1876) 319 (as “ paulli-guilielmi ”) ; C. Moore in 
Journ. Roy. Soc. N.S.W. XVII (1884) 121 (as “ paulo-gulielmi ”) ; Moore & 
Betche, Handb. FI. N.S.W. (1893) 380 ; F. M. Bail., Qld. Flora V. (1902) 1504 (as 
“paulo-gulielmi”); Maid. & Betche, Census (1916) 9 ; Schuster in Engl., Pflanzenr. 
IV, i (1932) 97, in part, excl. Maitland specimen ; Encephalartos pauli-guilielmi 
(W. Hill et F. Muell.) F. Muell. in Quart. Journ. Pharm. Soc. Viet. II (1859) 91 ; 
Miq. in Versl. Meded. Koninkl. Akad. XV (1863) 374, in part, excl. Maitland 
specimen. Several horticultural nomina nuda have been referred here. 

In its typical form this subspecies is confined to southern Queensland. However, the 
northern populations of ssp. plurinervia show a clinal approach to ssp. pauli-guilielmi and the 
following specimen from the far north-east of the Northern Tablelands is quite intermediate : 
Acacia Creek, per Forest Office 2.1910 (40956). A specimen labelled “ New England?” (40651) 
is typical but was almost certainly collected in Queensland. 

M. plumosa Hort. ex Mast, in Gard. Chron., n.s. Ill (22 May 1875) 652, appears from 
the figure and most of the description to be this subspecies, but some of the pinnae are said to 
be divided. This condition is not usual in M. pauli-guilielmi but it may be an individual aberra¬ 
tion. The plant cannot be M. heteromera or M. stenomera. The independently described 
M. plumosa Hort. in The Garden (12 June 1875) 480, 483 (author anonymous), with a different 
type figure, agrees well with the present subspecies. M. spiralis (Salisb.) Miq. var. Icylimiracea 
Benth., FI. Austr. VI (1873) 252, a garden plant, may have been a juvenile plant of this subspecies 
or even possibly of ssp. flexuosa. 

ssp. plurinervia L. Johnson in Proc. Linn. Soc. N.S.W. LXXXIV (1959) 108. 
Fronds (30-) 40-90 cm. long, the petiole (5-20, rarely 25 cm. long, excluding the 
expanded base) and rhachis from flattened to ± rounded or lightly grooved above, 
angular to rounded beneath, 5-11 mm. broad at the lowest pinnae, twisted through 
1 to several complete revolutions or in very short fronds through about 180; only. 
Pinnae 50-150, crowded to rather sparse, 10-30 cm. long, stiff to rather lax, 4-7 
mm. broad, 6-10-nerved, sometimes ± glaucous, usually orange or reddish at the 
base, concave to flat or slightly convex above. Cones usually glaucous, the females 
usually ovoid with sporophyll-spines mostly spreading-erect. “ Blackfellow’s 
Pineapple.” 
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Northern Tablelands, North-western Slopes and Upper Hunter Valley, in dry sclerophyll 
fnrpst or woodland on stony slopes. Wallangarra, Boorman 4.1914 (40957) ; “ Reedy Creek” 

Bonsha w Leader 4.1956 (40958) ; Tingha, Cambage No. 947, 10.1903 (40959) ; foothills 
??Nandewar Range near Bundarra, per Walker 6.1954 (40960) ; Mt. Terrible at 2,800 ft., near 
rnrrabubula Johnson 10.1951 (17928); Nundle, Boorman 6.1904 (40961); Murrurundi, 
Maiden & Boorman 5.1902 (40962) ; Stewart’s Brook, Maiden 8.1899 (40963) ; “ Emu Vale”, 
3 miles SAV. of Widdin, Constable 8.1957 (42866). Also in neighbouring parts of the extreme 

south of Queensland. 

Most authors have included this plant with the following subspecies, as M. flexuosa, 
while the northern forms have been included in M. pauli-guilielmi and the short-leaved 40959 
has been cited (e.g. by Schuster) under M. secunda. 

The most northerly populations approach ssp. pauli-guilielmi in the rather short, broad, 
flat petiole and sometimes (as in 40957) in crowded pinnae whereas the southern plants grade 
into ssp flexuosa, especially in the longer, slender petiole. On the other hand this subspecies 
is not merely intermediate between the other two but has characters found in neither of them, 
especially the broader, often stilfer and subglaucous pinnae which always hav». reddish bases. 
Cones are insufficiently represented in the collections. Probable hybrids with M. heteromera 
C Moore are known (see under that species). In the Goulburn River Valley this subspecies 
overlaps the general range of M. spiralis but they arc not known to meet or intergrade. It does 
meet Af. communis but hybrids are not yet known. 

ssp. flexuosa (C. Moore) L. Johnson in Proc. Linn. Soc. N.S.W. LXXXIV 
(1959) 109. Fronds 60-100 cm. long, the petiole (20-35 cm. long, excluding the 
expanded base) and rhachis rounded or somewhat flattened and sometimes lightly 
grooved above, rounded beneath, 4-8 mm. broad at the lowest pinnae, twisted through 
at least 2 complete revolutions. Pinnae 80-150, usually rather crowded, 17-30 cm. 
long, lax, 3-6 (-7) mm. broad, 5-6 (-7)-nerved, not glaucous, pale to red at the base, 
concave above. Cones usually glaucous, the female sporophyll-spines mostly 
spreading-erect. “ Kangaroo-nut.” M. flexuosa C. Moore in Journ. Roy. Soc. 
N.S.W. XVII (1884) 121 ; Moore & Betche, Handb. FI. N.S.W. (1893) 380 ; Schuster 
in Enel., Pflanzenr. IV, i (1932) 95, in part, excl. non-coastal specimens ; M. spiralis 
(Salisb.) Miq. var. flexuosa (C. Moore) Maid, et Betche, Census (1916) 9. 

Southern part of North Coast and extreme north of Central Coast in eucalypt forest. 
Bullahdelah, Rupp 9.1923 (40942) ; Crawford R. near Bullahdclah, Chcel 10.1902 (40940) ; 
Tahlce, Vermeulen 10.1956 (41351) ; Limeburncr’s Creek, Betche 1.1883 (40941) ; Maitland, 
Rusden (MEL) ; hill between Merewether and Dudley beaches, Morris 10.1959 (47617) ; 
Warner’s Bay, Morris 10.1959 (47615, 47616) ; Morisset, Boorman 10.1899 (40943). 

As mentioned above ssp. plurinervia approaches this subspecies in the Upper Hunter 
district. Ssp. flexuosa is similar in its slender, often white-based pinnae to ssp. pauli-guilielmi 
but is readily distinguished by the much longer and more slender petioles. They arc connected 
only through the coarser ssp. plurinervia. These 3 eco-geographic races are rather distinctive 
in their typical (extreme) forms, but intergradation is so gradual that they must be regarded as 
conspeeific. Morris’s collections show that even plants of southern populations may have quite 
broad, reddish-based pinnae, and the distinctions given by Johnson (1959) must be modified 
accordingly. The Maitland specimen mentioned above has been cited as M. pauli-guilielmi, 
M. secunda and M. spiralis var. diplomera, but never as M. flexuosa. Both sspp. flexuosa and 
plurinervia may occur in association with M. communis and hybrids of ssp. flexuosa are discussed 
under M. communis (above). 

11. M. fawcettii C. Moore in Journ. Roy. Soc. N.S.W. XVII (1884) 120 ; 
Moore & Betche, Handb. FI. N.S.W. (1893) 380 ; Schuster in Engl., Pflanzenr. IV, 
i (1932) 97, in part, excluding all inland and southern specimens ; Johnson in 
Proc. Linn. Soc. N.S.W. LXXXIV (1959) 109. Caudex mostly subterranean, 
10-20 cm. diam. Fronds few (ca. 2-12) in the crown, at first erect, later spreading, 
60-120 cm. long on mature plants, the petiole (excluding the woolly expanded 
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base) 15-30 cm. long ; rhachis strongly spirally twisted (through 720°-2880°), (4-) 
6-11 mm. broad at the lowest pinnae, flat to strongly keeled and then 2-furrowed 
above with 2 narrow, often obscure, lateral grooves decurrent from the bases of 
the pinnae, stronglv angular beneath at least when dry. Pinnae 50-120, ± spreading, 
± forwardly directed, twisted at the base and thus forward-facing, the distal rather 
crowded but the proximal 2-3 cm. apart, with margins for the greater part entire 
but 2-7-toothed at and near the apex especially on the basiscopic margin or rarely 
some quite entire, mostly ± recurved-falcate and also often ± lax and drooping, 
broad-linear and usually broadest above the middle, the longest 18-30 cm. long, 
none or a few of the lowest somewhat reduced but not spine-like, (7-) 9-17 mm. 
broad, with (9-) 10-13 rather prominent nerves beneath, rounded towards the 
mucronate or toothed apex, tapered to the usually pale, slightly callous but not 
rugose base, flat to convex in cross-section, rather dull dark-green above, with 
stomata on the undersurface only. Cones pedunculate, the females usually solitary, 
the males (?) per plant, axillary among the fronds but when solitary often 
appearing terminal, the spine-like woolly but glabrescent-tipped cataphylls to 7-8 
cm. long, mostly hidden among the leaf-bases, some shorter decurrent ones often 
present on the peduncle itself. Male cones cylindrical, somewhat curved when old, 
(10?-) 15-25 cm. long, 4-6 cm. diam., the sporophylls cuneate to cuneate-obovatc, 
1.5-2.5 cm. long, 1-1.5 (-2?) cm. broad, the somewhat flattened, rigid, usually 
spreading-erect spines 0.1-1.8 cm. long (the longest near the apex of the cone), 
1-3 mm. broad at the base. Female cones cylindrical to ovoid, 12-18 (-20?) cm. 
long, 7-9 cm. diam., the peduncle 12-15 (-20?) cm. long, 1.3-2 cm. thick (or more?); 
sporophylls 3-4 cm. long (stipes 2.5-3 cm.), the expanded ends somewhat glaucous, 
mostly more than twice as broad (4-5.5 cm.) as high (1.5-2.3 cm.) ; the flattened 
spines from erect to markedly spreading, increasing in length towards the apex 
of the cone, the shortest 0.3-1.0 cm., the longest 1.5—2.5 cm. long (or more), 4-9 
mm. broad at the base ; inner parts of cone salmon-pink when fresh. Seeds 2.5-3 
cm. long, 2-2.5 (-3) cm. thick, the outer coat scarlet when ripe. M. spiralis (Salisb.) 
Miq. var. fawcettii (C. Moore) Maid, et Betche, Census (1916) 9. 

North Coast, in dry or semi-wet sclerophyll forest on poor siliceous soils. Upper 
Richmond River, Fawcett (40653) ; rough country beyond Casino, Upper Richmond River, 
Pope 5.1903 (43259, watercolour); Casino district, 1914 (43258); Grafton district, per Grafton 
Experiment Farm 6.1911 (40664) ; Bucca Creek, Boorman 11.1912 (40665) ; Wedding Bells 
State Forest, N W of Woolgoolga, Gray 9.1953 (40666). 

One of the syntypes (not the leclotype) of Encephalartos miquelii F. Muell. is this species, 
and it has been confused with that very different species in much of the literature. The confusion 
extends to the application of the name M. tridentata (Willd.) Regel, which was applied to both 
species but belongs to neither. The plant discussed by Moore (in Joum. Roy. Soc. N.S.W. XVII 
(1884) 121) as M. tridcnlata is Al. fawcettii, although he described the latter as new in the same 
paper. Full details are given above, under M. miquelii. Schuster (1932) confused M. fawcettii 
with forms of M. pauH-guilielnti and cited several specimens twice, under both A/. fawcettii and 
M. flexuosa. These belong to Al. pauli-guilielmi sspp. flexuosa and plurinervia. Al. fawcettii, 
though closely related to Af. pauli-guilielmi, is isolated geographically and is readily distinguished 
from all forms of the latter by its very broad, usually several-toothed pinnae. 
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2. PODOCARPACEAE 
(By Joy Thompson) 

Cones dioecious or rarely monoecious. Male cones usually terminal, 
cylindrical or ovoid, with spirally arranged sporophylls. Female cones usually 
terminal, with one or few scales each bearing one ovule. Fruiting cones variable, 
often part becoming fleshy. Embryo with 2 cotyledons. 

Trees or shrubs with needle-like, scale-like or oblong, flat, usually alternate, 
leaves. 

A family of few genera, mainly in the Southern Hemisphere, 5 genera 
occurring in Australia, 2 in New South Wales. 

1. Fruiting female cone-scale, in the New South Wales species, united with the axis to 
form a fleshy receptacle. Podocarpus 1. 

1.* Fruiting female cone-scale slightly thickened at the base but not fleshy_Microstrobos 2. 

1. PODOCARPUS L’Herit. 

Trees or shrubs. Leaves needle-like, scale-like or oblong and flat, usually 
alternate. Male cones terminal or spicately arranged on lateral branches clustered 
on special peduncles or solitary, 1-3-fascicled in axils of leaves. Sporangia 2 on 
each sporophyll. Female cones terminal on short lateral twigs or, rarely, spicate 
with separate ovules or with 1-2 ovules borne at or near the end of a special axillary 
fruiting branch, the axis beneath the seed remaining woody or becoming swollen 
and fleshy at maturity. Ovule enclosed in an epimatium, becoming coriaceous or 
fleshy with the middle layer of the seed coat usually indurated, woody or stony. 

A genus of about 70 species, found in Southern Asia, the tropics and in many 
parts of the Southern Hemisphere. Seven species are found in Australia, 3 in 
New South Wales. 

A revision of this genus is given by Buchholz & Gray in a series of papers in 
Journ. Am. Arb. (1948-). 

1. Trees ; leaves 0.6 cm. or more in width .. eiatus \ 

1.* Shrubs or small trees ; leaves usually less than 0.5 cm. wide. 

2. Leaves more than 2 cm. in length, acute.p spinuiosus 2. 

2* Leaves less than 2 cm. in length, usually obtuse.. iawrencei 3. 

nt 9 ur' Sf E/ldL' Syn- Conif- (,847) 213 ; A.DC., Prod. XVI, 

NS W n tl p xVFn ^US^Vi,(1873) 247 ; Moore & Betche- Handb. FI. 
nNfSAl't i ! i ;,nFt M~Bai! ’ Qld-Flora V (1902) 1498 ; Baker & Smith, Pines 

Sii o0) I35,5 Dom'n ,n BlbL Bot' XX O915) 245 J Maiden & Betche, 
Census (1916) 9 ; Anderson, Trees of N.S.W., ed. 2 (1947) 195 • Dallimore & 
Jackson, Handb. Conif., ed. 3 (1948) 66 ; Francis, Rain-forest Trees (1951) 53. A 
medium to large tree with oblong-linear leaves 0.6-1.8 cm. wide and 5-14 cm. long 

^iClnecVurr°Wlyl'?d?Cal’,Up l° 3 cm-long’in clusters- Female cones occurring 
a stalks in the leaf axils. Scales few, fleshy, uniting with the stalk to form 
S.WrS l .Fruiting receptacle blue-black, glaucous, fleshy, up to 2 cm. in 
‘‘ Plu tCp be^,nng an almost globular seed about 1 cm. diameter. “ Brown Pine ”, 
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Central and North Coast, in and around rainforest. Mt. Wilson, McPherson Range, 
Dunn *'.1907 (23833) ; Murwillumbah, 6.1900 (23834) ; Nimbin, Cheel 9.1926 (23832) ; Moore 
Park, Richmond R., Constable 1.1953 (22355); Alstonville district, Tomlins before 1917 
(23831) ; Casino, McLean 5.1918 (23830) ; Clarence Heads, Brown 1.1954 (26557) ; Urunga, 
Lawrence 2.1917 (23829) ; Nambucca Heads, Argent 5.1940 (23828) ; Trial Bay, White 5.1915 
<23827) ; Port Macquarie, Le Souef 4.1914 (23826) ; Comboyne, Chisholm 8.1925 (23825) ; 
Wherrol Flat, near Wingham, per Public School 11.1944 (23824) ; Gloucester R., Betche 1.1882 
(23817) ; Gloucester, Boorman 7.1915 (23823) ; Forster, Johnson 10.1953 (26403) ; Tiona, 
Garden 10.1951 (19004); Ash Island, Leichhardt 10.1842 (23814); Gosford, Fraser, 1.1928 
(23822) ; West Dapto, Cambage No. 389, 5.1901 (23821). Also in Queensland. 

2. P. spinulosus (Sm.) R. Br. ex Mirb. in Mem. Mus. Par. XIII (1825) 75 ; 
A.DC., Prod. XVI, pt. 2 (1868) 513 ; Benth., FI. Austr. VI (1873) 247 ; Moore & 
Betchc, Handb. FI. N.S.W. (1893) 378 ; Baker & Smith, Pines of Australia (1910) 
443 ; Maiden & Betche, Census (1916) 9 ; Dallimore & Jackson, Handb. Conif., 
ed. 3 (1948) 82. A shrub or small tree with narrow-linear, acute, pungent-pointed 
leaves up to 8 cm. in length. Male cones cylindrical, 0.5 cm. long, in clusters. 
Female cones usually occurring singly on stalks in the leaf axils. Scales few, fleshy, 
combining with the stalk to'"form a receptacle. Fruiting receptacle blue-black, 
glaucous, fleshy, bearing one or occasionally 2 almost globular seeds. Taxus 
spinulosa Sm. in Rees, Cyclop. XXXV (1819) ; Podocarpus prngens Caley ex D. Don 
In Lamb., Pin., ed. 1, II (?) 23. 

Central and South Coast and valleys of the Blue Mountains. Putty Beach, Woy Woy, 
Duglass 11.1922 (23811) ; Patonga Creek, Hawkesbury R., Blakely & Shiress 10.1923 (23809) ; 
Patonga, Blakely 9.1936 (23808) ; Mona Vale, Kershaw 12.1952 (23805) ; Narrabeen, Mills 
8.1940 (23807) ; Narrabeen road, Fletcher 10.1887 (23806) ; Curl Curl. Martin 1.1946 (923) ; 
Lane Cove R„ Griffin 3.1918 (23804) ; Flat Rock, Helms 10.1900 (23803) ; Cremorne Point, 
Michael No. 2021, 1929 (23802) ; Cremorne Point, Eames 9.1953 (26411) ; Cremorne, Eames 
9.1953 (26410) ; Sydney, Bynoe (23798) ; Port Jackson, Betche 10.1881 (23800) ; Port Jackson 
Gregson 10.1906 (23799) ; Georges R„ Boorman 12.1910 (23797) ; Lady Carrington road. 
National Park, Maiden 3.1905 (23812) ; Cox R., Blue Mountains, Willows 10.1950 (23801) ; 
Burragorang to Wentworth Falls, Maiden 10.1898 (23810); Picton Lakes, Cambage 12.1901 
(23796) ; 3 miles W. of Couridjah, Ford 10.1953 (25972) ; Jervis Bay, Maiden 7.1899 (23795) ; 
Conjola, Heron 2.1899 (23794); Ulladulla, Constable 12.1950 (16327); Ulladulla, Cambage 
No. 801, 12.1902 (23793) ; 5 miles S. of Ulladulla, Fraser 2.1935 (23792) ; Iter australiense. 
Brown 1802-5 (23813). 

3. P. lawrencei Hook. f. in Lond. Journ. Bot. IV (1845) 151. A prostrate 
or erect shrub, occasionally becoming a tree. Leaves linear or linear-oblong, 
obtuse or rarely acute, less than 2 cm. in length. Male cones cylindrical, up to 1 
cm. long, occurring singly or in groups in the leaf axils. Female cones on short 
stalks in the leaf axils. Scales few, fleshy, united with the stalk to form a receptacle. 
Fruiting receptacle red, fleshy, less than 1 cm. diameter, bearing a small seed about 
0.4 cm. diameter. P. atpinus R.Br. ex Mirb. in Mem. Mus. Par. XIII (1825) 75, 
nomen ; Bennett in Horsf., PI. Jav. Rar. (1838-52), nomen ; Hook. f. in Lond. 
Journ. Bot. IV (1845) 150, nomen ; Hook. f„ FI. Tasm. I (1857) 356 ; A.DC., 
Prod. XVI, pt. 2 (1868) 520 ; Benth., FI. Austr. VI (1873) 248 ; Moore & Betche, 
Handb. FI. N.S.W. (1893) 378 ; Rodway, Tas. Flora (1903) 277 ; Baker & Smith, 
Pines of Australia (1910) 442 ; Maiden & Betche, Census (1916) 9 ; Ewart, FI. 
Vic. (1930) 60 ; Dallimore & Jackson, Handb. Conif., ed. 3 (1948) 60 ; P. alpinus 
R. Br. ex Mirb. var. lawrencei (Hook, f.) Hook, f., FI. Tas. I (1857) 356 ; A.DC., 
Prod. XVI, pt. 2 (1868) 520. 

Southern Tablelands, in alpine and subalpine areas. Kiandra district, Betche 2.1897 
<23784); Snowy Mountains, Biiuerlen 3.1890 (23788); Thrcdbo R., Mt. Kosciusko, Maiden & 
Forsyth 1.1899 (23786); Pretty Point, Mt. Kosciusko, Helms 2.1S01 (23787); Charlotte Pass 
.to Mt. Stilwcll, Johnson & Constable 1.1951 (15776); Kosciusko, Harris 1.1924 (23785); Kos¬ 
ciusko, trcclinc to 7,000 ft.. Maiden & Forsyth 1.1899 (23782, 23783) ; Mt. Kosciusko summit 
Maiden & Forsyth 1.1899 (23789). Also in Victoria and Tasmania. 
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2. MICROSTROBOS Garden et Johnson* 

Shrubs. Leaves loosely or closely imbricate. Male cones erect, solitary, 
terminal. Sporangia 2 on each sporophyll. Female cones terminal with few 
scales, each scale bearing one erect ovule and thickening at the base on ripening. 
Seeds small. 

A genus of 2 species, one endemic in Tasmania and one in New South Wales. 

M. fitzgeraldii (F. Muell.) Garden et Johnson in Contrib. N.S.W. Nat. Herb. 
I, pt. 6 (1951) 315. An erect or ascending shrub with slender branches. Leaves 
up to 0.3 cm. long, slightly incurved, loosely imbricate, whitish on the upper surface. 
Cones 0.3-0.4 cm. long. Dacrydium fitzgeraldii F. Muell., Fragm. XI (1880) 102 ; 
Pherosphaera fitzgeraldii (F. Muell.) F. Muell. ex Hook. f. in Hook., Ic. PI. XIV 
(1882) t. 1383 ; Moore & Betche, Handb. FI. N.S.W. (1893) 378 ; Baker & Smith, 
Pines of Australia (1910) 410 ; Domin in Bibl. Bot. XX (1915) 244 ; Maiden & 
Betche, Census (1916) 9 ; Dallimore & Jackson, Handb. Conif., ed. 3 (1948) 53. 

Blue Mountains, on wet rocks located within the range of the spray of waterfalls. 
Wentworth Falls, Blakely & Buckingham 1.1938 (22548) ; Wentworth Falls, Blakely, Buckingham 
& Buckingham 3.1938 (22544, 22549) ; Wentworth Falls, Betche 10.1897 (22551) ; Wentworth 
Falls, Deane 11.1888 (22550); Jamieson Valley, Forsyth 8.1899 (22552); Thompson 4.1915 
(22543) ; bottom of Leura Falls and Wentworth Falls (22542). 

* Pherosphaera Hook. f. (1857) was not recommended for conservation by the Committee 
for Spermatophyta, I.A.P.T., for further details see Taxon, VII, 7 (1958) 186. 

3. ARAUCARIACEAE 

(By Joy Thompson) 

Cones usually dioecious, with spirally arranged scales. Male sporophylls 
with many sporangia. Female cone-scales numerous, the bract large and woody, 
the scale fused to it. Ovule one, centrally placed, inverted. 

Trees with awl-shaped, needle-like or flat, ovate or lanceolate, spirally 
arranged leaves. 

A small family of 2 genera, mainly in the Southern Hemisphere, both genera 
occurring in Australia, one in New South Wales. 

ARAUCARIA Juss. 

Trees with regularly whorled branches. Mature leaves large, flat, spreading 
or imbricate, or reduced, often keeled, imbricate and usually erect. Male cones 
axillary or terminal, solitary or in groups. Female cones axillary or terminal, 
pedunculate or subscssile, the cone-scales often winged, the seed usually retained 
on tlv> scale at shedding. 
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A Southern Hemisphere genus of 16 species only 2 of which are found in 
Australia, one in New South Wales. 

A. cunninghainii Ait. ex D. Don in Lamb., Descr. Gen. Pinus, ed. 2 (1837) , 
A DC Prod. XVI, pt. 2 (1868) 373 ; Benth., FI. Austr. VI (1873) 243 ; Moore & 
Betche, Handb. FI. N.S.W. (1893) 376 ; F. M. Bail., Qld. Flora V (1902) 1500 ; 
Baker & Smith, Pines of Australia (1910) 318 ; Domin, in Bibl. Bot. XX (1915) 
246 ; Maiden & Betche, Census (1916) 9 ; Anderson, Trees of N.S.W., ed. 2 (1947) 
196 ; Dallimore & Jackson, Handb. Conif., ed. 3 (1948) 199 ; Francis, Rain-forest 
Trees (1951) 60. A large tree with horizontally wrinkled bark. Leaves curved, 
keeled, loosely imbricate, needle-like on juvenile shoots. Male cones cylindrical, 
up to 5 cm. long, terminal, solitary. Female cones ovoid, about 10 cm. long on 
long peduncles, the cone-scales samara-like, thinly winged, indehiscent, the seed 
retained on the scale at shedding. “ Hoop Pine ”. A. cunninghamii Ait. ex Sweet, 
Hort. Brit., ed. 2 (1830) 475 nomen. For further synonymy see Franco in Bol. 
Soc. Broteriana XXIII, ser. 2 (1949) 162. 

North Coast, on hilly country in and around rainforest. North Coast, Smith 8.1911 
(22613); Acacia Creek, Boorman 2.1905 (22604); Acacia Creek, Dunn 4.1906 (22605) ; 
between Lismore and Kyogle, Bice 6.1921 (22606) ; Casino, Rummery 1921 (22608) ; Mt. 
Pikapene State Forest. Carral 6.1921 (22607); Woolgoolga, de Beuzeville 10.1934 (22609, 
22610); Leigh, McSkimming 7.1921 (22612); Urunga, Boyd 11.1921 (22611). Also in 
Queensland and Eastern New Guinea. A valuable timber tree, also cultivated as an ornamental. 

4. PINACEAE 

(By Joy Thompson) 

Cones monoecious, with numerous spirally arranged scales. Male cones 
lateral, short-lived, the sporophylls with 2 sporangia. Female cones terminal, 
persistent, the scales finally woody, each with 2 ovules on the upper side. Ovules 
facing inwards. Seeds woody. Embryo with many cotyledons. 

Trees, rarely shrubs, with alternate, needle-like, spreading leaves. 

A Northern Hemisphere family of 9 genera and many species. 

PINUS L. 

Trees with regularly whorlcd branches. Shoots of 2 kinds, the long shoots 
bearing scale-leaves without chlorophyll and with woody, decurrent bases, the 
short shoots borne in the axils of the scale-leaves and consisting of a definite number 
of green, needle-like leaves surrounded by sheathing scale-leaves at the base, the 
shoot finally falling off as a whole. Female cones usually ripening in the second 
year, the cone-scales thin or woody. Seeds 2 to each scale, usually winged. 
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A genus of about 80 species a number of which are cultivated as ornamental 
and timber trees in New South Wales. Several tend to become naturalised. “ Pine.” 

1. Leaves on short shoots 3, flexible...P. radiata 1. 

1.* Leaves on short shoots 2, stout and rigid.P. pinaster 2. 

*1. P. radiata D. Don in Trans. Linn. Soc. XVII (1837) 442 ; Ewart, FI. 
Vic. (1930) 65 ; Anderson, Trees of N.S.W., ed. 2 (1947) 72 ; Dallimore & Jackson, 
Handb. Conif., ed. 3 (1948) 540. A tree with dark, often deeply ridged bark. Leaves 
on each short shoot 3, bright green, flexible, usually 10-15 cm. long. Leaf-sheath 
up to 1.5 cm. long, persistent. Female cones conic-ovoid, oblique, up to 17 cm. 
long, shortly stalked, clustered, reflexed, often remaining unopened for some years. 
Cone-scales thickened at the top, the exposed portion rounded, with a minute dorsal 
prickle. Seeds black, the wing up to 2.5 cm. in length. “ Insignis Pine ”, “ Mon¬ 
terey Pine”. P. insignis Dougl. ex Loud., Arb. et Frut. Brit. IV (1838) 2243. 

Central Tablelands. Blackheath, Constable 5.1955 (31290). Also naturalised in Victoria. 
A native of California. Frequently grown in New South Wales for timber, for windbreaks 
and as an ornamental tree. 

*2. P. pinaster Ait., Hort. Kew. Ill (1789) 367 ; Ewart, FI. Vic. (1930) 64 ; 
Anderson, Trees of N.S.W., ed. 2 (1947) 76 ; Dallimore & Jackson, Handb. Conif., 
ed. 3 (1948) 528. A tree with dark reddish-brown, deeply fissured bark. Leaves 
on each short shoot 2, dark green, stout and rigid, usually 10-17 cm. long. Leaf- 
sheath up to 2.5 cm. long, persistent. Female cones conic-ovoid, subsymmetrical, 
up to 18 cm. long, sessile, often clustered, often remaining unopened for some years. 
Cone-scales thickened at the top, the exposed portion almost pyramidal, with a 
prominent dorsal umbo and, at first, a minute prickle. Seeds black, the wing up 
to 3.5 cm. in length. “ Cluster Pine ”. 

Central Tablelands, Blackheath, Constable 5.1955 (31291). Also naturalised in Victoria. 
A native of the Mediterranean region. Grown in New South Wales for windbreaks and as an 
ornamental tree. 

5. CUPRESSACEAE 

(By Joy Thompson, nee Garden) 

Cones monoecious, occasionally dioecious. Male cones usually terminal, 
the sporophylls usually opposite or whorled, each with several sporangia. Female 
cones on short shoots, the scales opposite or whorled, woody, rarely fleshy when 
mature, each with 1-many erect ovules. Seeds often winged. Embryo with 
2 cotyledons. 

Shrubs or small trees with small, opposite or whorled leaves decurrent or 
appressed to the stem or, in some species and on young plants, needle-like leaves. 

A large family of about 20 genera and many species, the majority in temperate 
regions. Of the 3 Australian genera only one is found in New South Wales. 
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CALLITRIS Vent. 

Trees or shrubs with speading, erect or fastigiate branches. Branchlets 
appearing to consist of angled or furrowed-cylindrical joints owing to the tricussate, 
decurrent leaf-bases. Mature leaves ternate, decurrent below the triangular 
leaf-tip. Juvenile leaves in whorls of 4, dccurrent below a spreading needle-like 
upper portion, in some species remaining on mature trees. Male cones ovoid, 
obovoid, oblong or cylindrical, solitary or several together at the ends of the 
branchlets. Female cones depressed-globular, globular, ovoid or conical, the 
cone-scales in a single whorl, each with numerous ovules. Seeds winged. 

A genus of 16 species 14 of which are endemic in Australia and 2 in New 
Caledonia. Nine species are found in New South Wales. “ Cypress Pine.” 

1. Dorsal surface of the leaf keeled. 

2. Dorsal surface of the leaf acutely keeled. 

3. Cones less than 1.5 cm. diameter, the alternate scales reduced in size .. C. baileyi 1. 

3.* Cones more than 1.5 cm. diameter, the alternate scales not reduced in size... 
... C. macleayana 2. 

2* Dorsal surface of the leaf prominently but not acutely keeled, f 

4. Leaves usually 0.4-1 cm. long. C. muelleri 3. 

4.* Leaves usually 0.2-0.4 cm. long. 

5. Columella large, broadly 3-lobed . C. monticola 4. 

5.* Columella short, 3-lobed, 3-partke or with 3 or 4 separate parts. 

6. Cones with a short, broad, conical protuberance on the dorsal 
surface . C. rhomboidea 5. 

6.* Cones with a small dorsal point near the apex .C. endlicheri 6. 

1.* Dorsal surface of the leaf rounded. 

7. Cone-scales thick, united below to form a thick cone-base.C. preissii 7. 

7.* Cone-scales thin, separate almost to their base. 

8. Foliage usually green ; columella often longer than 0.5 cm. ; a coastal 
species . C. colutnellaris 8. 

8.* Foliage usually glaucous ; columella usually less than 0.5 cm. long ; an 
inland species. C. hugelii 9. 

1. C. baileyi C. T. White in Proc. Linn. Soc. N.S.W. XLVI1I (1923) 449 ; 
Garden in Contrib. N.S.W. Nat. Herb. II (1957) 380. A slender green tree. Leaves 
0.2-0.5 cm. long, usually 0.2 cm. on the ultimate branchlets, the dorsal surface 
prominently, often acutely, keeled. Mature male cones not seen. Female cones 
solitary on slender fruiting branchlets, probably not remaining attached long after 
maturity, ovoid to oblong, often distorted, up to 1.3 cm. diameter. Cone-scales 
6, thick, each with a prominent dorsal point below the apex and a conspicuous 
dorsal furrow below, the alternate scales reduced in size, the larger scales usually 
angled towards the apex. Columella stout, narrowed at the base, slightly angled, 
0.3 cm. long. Seeds few, with 2 unequal wings. 

Far Northern Coastal Highlands. Acacia Creek, Dunn 6.1905 (22810) ; Sandilands, 
near Tabulam, Taylor 3.1910 (TECH). Also in Queensland. 

t See also C. oblonga. (Note under C. rhomboidea below, p. 50). 
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2. C. macleayana (F. Muell.) F. Mtiell. in Rep. Burdek. Exped. (1860) 17 ; 
Moore & Bctche, Handb. FI. N.S.W. (1893) 377 ; F. M. Bail., Qld. Flora (1902) 
1495 ; Baker & Smith, Pines of Australia (1910) 278 ; Domin in Bibl. Bot. XX 
(1915) 247 ; Maiden & Betche, Census (1916) 10 ; Anderson, Trees of N.S.W. 
(1932) 120, ed. 2 (1947) 197 ; Dallimore & Jackson, Handb. Conif., ed. 3 (1948) 
212 ; Garden in Contrib. N.S.W. Nat. Herb. II (1957) 381. A tree with spreading 
branches and sub-fibrous furrowed bark. Mature leaves usually 0.2-0.3 cm. long, 
the dorsal surface acutely keeled. Juvenile leaves often remaining even on shoots 
bearing cones. Male cones oblong, up to 0.8 cm. long. Female cones solitary on 
thick, often glaucous, fruiting branchlets which broaden towards the base of the cone, 
remaining on the branches long after maturity, ovoid to conical, acuminate, often 
distorted, up to 3 cm. diameter. Cone-scales 6 (8 in cones on juvenile branches), 
thick, each with a small dorsal point near the apex, the alternate scales not reduced 
in size, all scales tapering towards the apex. Columella very short, 3-lobed or 
3-partite, occasionally 4-lobed in cones on juvenile branches. Seeds chestnut- 
coloured with one long wing. “Stringybark Pine”. Leichhardtia macleayana 
Shep., Cat. PI. Cult. Syd. (1851) 15, nomen ; Octoclinis macleayana F. Muell. in 
Trans. Phil, Inst. Vic. II (1858) 22 ; Callitris parlalarei F. Muell. in Journ. 
Bot. IV (1866) 267 ; Moore & Betche, Handb. FI. N.S.W. (1893) 377 ; Frenela 
macleayana (F. Muell.) Pari, in A.DC., Prod. XVI, pt. 2 (1868) 446 ; Benth., FI. 
Austr. VI (1873) 235 ; F. parlatorei (F. Muell.) F. Muell. ex Pari, in A.DC., Prod. 
XVI, pt. 2 (1868) 447 ; Benth., FI. Austr. VI (1873) 235. 

North Coast, usually in rainforest. McLcay, (K, photograph CANB) ; Alstonvillc, 
Pope 6.1904 (22867) ; Mallanganee, Flick 9.1924 (22855) ; Wild Cattle Creek State Forest, 
Walker 6.1917 (22858) ; Cascades. Cheel 1.1926 (22862) ; Dorrigo, Wilshire 5.1904 (22865) ; 
Domgo Forest Reserve, 10.1896 (22869) ; Oxley highway between Yarras and Yarrowitch, 
Fraser 4.1952 (22860) ; Port Macquarie to Tacking Point, Johnson 10.1953 (26211) ; Port 
Macquarie, Mueller (K, photograph CANB) ; about 2 miles E of Comboyne Town, Clcland 
9.1918 (22870) ; Ellcnborough Falls, Maiden & Boorman 10.1902 (22857) ; near Lansdowne, 
Hardiman 5.1904 (22854) ; 12 miles from Coopcrnook, Langley 1.1898 (22868) ; the divide 
between Callaghan’s Creek and the Manning R., Lane-Poole 4.1952 (22861) ; Craven State 
Forest, de Beuzeville 7.1917 (22864) ; Clarence Town, Ikin 3.1905 (22866), Also in Queensland. 

3. C. muelleri (Pari.) F. Muell., Census (1882) 109 ; Baker & Smith, Pines 
of Australia (1910) 262 ; Maiden & Betche, Census (1916) 10 ; Anderson, Trees 
of N.S.W. (1932) 77, ed. 2 (1947) 129 ; Dallimore & Jackson, Handb. Conif., ed. 3 
(1948) 212 ; Garden in Contrib. N.S.W. Nat. Herb. II (1957) 383. A small tree 
or shrub with fastigiate branches. Mature leaves usually 0.4-1 cm. long, the dorsal 
surface prominently, but not acutely, keeled. Juvenile leaves occasionally remaining 
even on branches bearing cones. Male cones ovoid to obovoid, up to 0.3 cm. long. 
Female cones solitary or several together on fruiting branchlets, remaining on the 
branches after maturity, usually depressed-globular, up to 3 cm diameter. Cone- 
scales 6, thick, each with a small dorsal point near the apex, the alternate scales 
narrower and usually shorter, the larger scales usually angled, but occasionally 
tapering towards the apex. Columella 0.1-0.4 cm. long/3-lobed or 3-angled. 
Seeds numerous, dark-brown, with 2 wings 0.2-0.4 cm. wide. “ Mueller’s Cypress 
Pine”. Frenela muelleri Pari, in A.DC., Prod. XVI, pt. 2 (1868) 450 ; Benth., 
FI. Austr. VI (1873) 237. 

Central Coast and Tablelands and South Coast in rocky places especially on sandstone 
escarpments, Sieber, No. 137 (K, photograph CANB) ; near Newnes, McLeod 6.1925 (22828) ; 
Clarence to Wolgan, Maiden 11.1906 (22827) ; Mt. Tambo Limb, Constable 12.1948 (17199) ; 

Rocks- Mt’ Wilson, Johnson 9.1949 (22829) ; Mt. Wilson, Maiden 10.1899 (22823)! 
4.1896 (22831) ; Mt. Hay, Fletcher (22826) ; Blackheath, Vickery 9.1936(22820) ; Blackheath, 
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Constable 12.1946 (17218), 1.1950 (11127) ; Wentworth Falls, Schipp> H-1949' i Went- 
worth Falls Fraser 8 1927 (22825) ; Wentworth Falls, Maiden 10.1898 (22822), Wentwortn 
Falls, Johnson 10.1948 (22819) ; King’s Tableland, WentworthF^^ 
(22833)- King’s Tableland, Wentworth Falls, Bauerlen 4.1899 (22835) , King s Taolelana, 
Morris 9.1927' (22834) ; King’s Tableland, Cheel 1932 (22824) ; Linden, Maiden & Cambage 
11 1904 (22821) ; Blue Mountains, Cunningham (K, photograph CANB) ; Woy Woy, Murphy 
2 1900 (2",842) 4 1900 (22838) ; Trig. Hill. Kangaroo Point, Hawkcsbury R., Tllakcly 8.19_5 
(22839)Htwkesbury R„ Cleland 6.1912 (22844) ; Cowan. Johnson 8.1948 (6492 ; Kmng-gm 
Chase, Bracken 7.1951 (22849) ; Galston Valley Blakely & Shircss 5.1919 (22843) Lanei Cove 
R„ Betche 11.1888 (22840): Spit Road Manly Boorman 1903 (22837) , Sydney Harbour, 
'’Mueller 71857 (22846) ; Port Jackson, Thozet (K, photograph CANB) . South Head, Port 
Jackson Thozet (MEL) ; National Park. Winckler 8.1929 (22852) ; Nation^1 Park Smuon 
to Audlev Johnson 7.1946 (22847) ; above Woronora Dam, Kartzoff 11.1948 (22844) , Woneora 
R„ Heathcotc, Maiden & Boorman 6.1905 (22845) lUloolaTrack Waterfair 
8 1949 (6350) ; Karloo Pool to Uloola Falls, National Park, Johnson 9.1950 (22851) , Waterfall, 
Moles 9.1949 (22850); behind Mt. Kembla, Chadwxk 7.1951 (22848 > Be™™’ W<x>Us 
(23059); Bundanoon, Constable 1.1950 (11454) ; Eden district, Maiden 11.1901 (22830), This 
species is occasionally grown for ornamental purposes. 

4. C. monticola J. Garden in Contrib. N.S.W. Nat. Herb. II (1957) 3 . 
An erect, glaucous, bushy shrub up to 2.5 m. high. Leaves usually 0.2-0.4 cm. 
long, the dorsal surface prominently, but not acutely, keeled. Male cones not 
seen. Female cones solitary or several together on stout, often clustered, 1 rutting 
branchlets, remaining on the branches long after maturing, broadly ovoid to 
depressed-globular, 1.5-2.5 cm. diameter when mature. Cone-scales 6, thick, the 
dorsal surface, in the immature cone, closely wrinkled, each with a dorsal pro¬ 
tuberance close to the apex, the alternate scales reduced in size, the larger scales 
angled towards the apex. Columella large, up to 0.5 cm. long, broadly 3-lobed. 
Seeds numerous, dark brown, with 2 wings 0.2-0.3 cm. wide. Steelhead. 

Northern Tablelands. 40 miles E of Glen Innes, Fraser 8.1948 (6365). Also in 
Queensland. 

This species has been incorrectly referred to C. muellcri by Queensland authors. 

5. C. rhomboidea R. Br. ex A. et L. C. Rich., Conif. (1826) 47, t. 18, No. 1 , 
Rodway, Tas. Flora (1903) 278 ; Baker & Smith, Pines of Australia (1910) 220 ; 
Garden in Contrib. N.S.W. Nat. Herb. II (1957) 386. A tree or shrub, often 
glaucous, with horizontally spreading, erect or fastigiate branches. Leaves usually 
0.2-0.3 cm. long, prominently, but not acutely, keeled. Male cones ovoid to obovoid, 
up to 0.2 cm. long. Female cones usually several together on clustered fruiting 
branchlets, remaining on the branches long after maturing, globose to depressed- 
globular, up to 2 cm. diameter. Cone-scales 6, thick, each with a short, 
broad, conical protuberance on the dorsal surface, the alternate scales usually 
much reduced in size, the smaller scales tapering towards the apex, the larger 
wider above and abruptly angled into a short broad apex. Columella usually 
short, occasionally to 0.3 cm., 3-lobed or 3-partite. Seeds numerous, dar^ 
brown, usually with 2 narrow wings 0.1 cm. wide. “ Oyster Bay 1 me_, 
“Port Jackson Pine.” C. cupressiformis G. Don in Loud., ™rt Bnt. (loJUJ 
490, nomen ; Moore & Betche, Handb. FI. N.S.W. (1893) 377 ; F. M. Bail., Q . 
Flora (1902) 1497; Domin in Bibl. Bot. XX (1915) 248 ; Maiden & Betche, 
Census (1916) 10 ; Black, FI. S.A. (1922) 45 ; Ewart, FL Vic. 0930) 64 , 
Anderson, Trees of N.S.W. (1932) 17, 120, ed. 2 (1947) 197 ; DaUimore 
& Jackson, Handb. Conif., ed. 3 (1948) 209; Frenela rhomboidea (R. Br. 
ex A. et L. C. Rich.) Endl., Syn. Conif. (1847) 36; Hook, f., FI. Tas. I (1857) 352 , 
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Pari, in A.DC., Prod. XVI, pt. 2 (1868) 447 ; Benth., FI. Austr. VI (1873) 237 ; 
F. rhomboidea (R. Br. ex A. et L. C. Rich.) Endl. var. tasmanica Benth., FI. Austr. 
VI (1873) 238 ; F. rhomboidea (R. Br. ex A. et L. C. Rich.) Endl var. 
mucronata Benth., FI. Austr. VI (1873) 238 ; Callitris tasmanica (Benth.) R. T. 
Baker et H. G. Sm., Pines of Australia (1910) 233 ; Black, FI. S.A. (1922) 663 ; 
Dalliraore & Jackson, Handb. Conif., ed. 3 (1948) 216. For further synonymy 
see Garden in Contrib. N.S.W. Nat. Herb. II (1957) 386 

oioi«C°ar .and Northern and Cecmral Tablelands. Rivertree, Cambage No. 2877, 9.1911 

wiu ^;„t Yarar^ ’. Ec°f Tcn'cr/ield 'rby 3.1917 (22920) ; Ml. Mitchell, Becklcr (22945) ; 
WiM Cattle Creek State: Forest Bailey 10.1930 (22914) ; E of Dorrigo, Swain 6.1910 (22918) | 

^,lshTe 5-1994 (229l9> : ’Sandy Creek, Wollomombi to Guy Fawkes, Johnson 11.1951 
2 ^ Yarrahappint, Rogers 10 1950 (22915); Trial Bay, Boorman 8.1909 (22917); 5 miles 

nTonmin; Love 10.1937 (22912) ; Kmchela. G.R.B. 2.1898 (22913) ; Hat Head, Johnson 

°’ 3 ) ; Ha* Head, Constable 1 1953 (22383) ; Crescent Head to Hat Head, McDonald 
3.1953 (23625) 3 miles E of Currant Mountain Gap, Johnson 8.1951 (22923) ; head of Cori- 

cudgy Creek, Johnson 8.1951 (22927) ; near Wolgan R„ Deane 8.1906 (22922) ; Wolgan Valley, 

Cambage No. 1556, 8.1906 (22926) ; N and N E of Wallerawang, Hadley 5.1924 (22924) ; 

Newnes Rail'vay H®,^Constable 12.1948 (17198) ; Berowra, Fraser 8.1940 (22943) ; Manly, 

9u903 (22942> ; near North Head, Port Jackson, Hooker (K, photograph CANB) • 

m'mia L,S88e l'1,91' (2290,8) ’ KoSarah Bay. Camfteld 1896 (22941) ; Como. Duggan 
|P-933 (--946) , Como, Fletcher 8.1889 (22907) ; Como, Boorman 9 1916 (229101 • Svlvania 

(22&T-I2N^L(^27t; ?a-V-10-'952 (22905) Ron'Peking R.! CamLdiS 
nm miun i Park? Maiden 7 1903 (22945) ; Kangaroo Creek, National Park, Johnson 

1 t1948 (2290b’ 22909i : between Yandt;rra and Ycrrinbool. 
Mair 3.195^ U29^I) Parma Creek, Tomerong, Rotton 6.1904 (22898, 22899, 22900) ■ Grieg’s 

nlar Ede^KartSff 3 nil;r-EdcnuFra^r >.-1935 <229°3, 22904) ; Broadwater Lake, 
near fcaen, Kartzoft 3.1951 (22902) , Green Cape Lighthouse road. Constable 10.1954 (30257) * 

AustraliaBart k°nrrn^ '?i1954 (30249)- Also in Queensland, Victoria, Tasmania and South 
Australia. It is occasionally grown as an ornamental tree. 

• r> 6; u‘ i^l\CTlJParL) F- M- BaiL’ Sy°- Qld- Fl°™ (1883) 497 ; J. Garden 
m Contnb N.S W. Nat. Herb. II (1957) 388. A tree, occasionally glaucous, 
with spreading branches. Leaves usually 0.2-0.4 cm. long, the dorsal surface 
prominently, but not acutely, keeled. Male cones ovoid to obovoid, up to 

P.m’ ,lon§’ co,nes solitary or several together on rather slender, 
usually clustered, fruiting branchlets, ovoid to globular or depressed-globular, 
up to 2 cm. diameter but usually smaller. Cone-scales 6, each with a small 
dorsal point near the apex, the alternate scales much reduced in size, the 
larger scales usually angled, but occasionally tapering, towards the apex. 
Columella variable, usually very short, 3-partite or with 3 or 4 separate parts Seeds 

CvnreessUpinea”k USU,a"y ^ wings less than 0.3 cm. wide. '“Black 
n74 ' enra ccica,rata A- Cunn ex Mirb. in Mem. Mus. Par. XIII 
(1825) 74 nomen ; F. endheheri Pari, in A.DC., Prod. XVI, pt. 2 (1868) 449 • 
Benth., F|-Austr. VI (1873) 238 ; Callitris calcarata (A. Cunn. ex Mirb.) F. Muell.’, 
Census (1882) 109, nom. lllegit. ; Moore & Betche, Handb. FI. N.S.W. (1893) 
377 , F. M. Bail., Qld. Flora (1902) 1497 ; Baker & Smith, Pines of Australia 

Nat Herb H $5^384 ^ 49’ ** 18- No' 2 = Garden in Contrib. N.S.W. 

SHE 
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(1910) 192 ; Maiden & Betche, Census (1916) 10 ; Ewart, FI. Vic. (1930) 62 • 
Anderson, Trees of N.S.W. (1932) 15, 78, ed. 2 (1947) 15 ; Dallimore & Jackson’, 
Handb. Conif., ed. 3 (1948) 209. 

Tablelands, Western Slopes, eastern edge of the Western Plains and western edge of the 

North Coast, usually on stony hillsides. 2 miles W of Amosficld, Johnson 11.1951 (28062) ; 

Yetman, Swain 7.1911 (23017) ; Jennings, Maiden & Boorman 12.1903 (23070) ; Silent Grove’ 

Boorman 11.1919 (23063); Bolivia, Bctche 11.1886 (23065); Torrington, Boorman 1.1916 

(23067), 10.1911 (23068) ; Emmavillc, Boorman 10.1901 (23072), 10.1911 (23073) ; Emmaville 

(23071) ; Mosquito Creek, Mair 3.1951 (23014) ; Warialda, Rupp 7.1905 (23019) ; Warialda, 

Boorman & Maiden 8.1905 (23020) ; near Warialda, Whaite No. 1028, 8.1951 (23029) • near 

Inverell, Stopford 5.1904 (23018) ; Howell, Hart 10.1905 (23021) ; Howell. Maiden & Boorman 

8.1905 (23022) ; 23 miles NE of Narrabri, Lee 5.1919 (23023) ; Narrabri district. Burrow 

9.1921 (23015) ; Boggabri, Maiden 11.1899 (23024) ; Castiereagh R.. Woolls (23016) ; Castle- 

reagh R. (MEL); Pilliga scrub, Jensen 8.1911 (23034); SE Pilliga, Swain 8.1913 (23026); 

about 10 miles NNW of Borah, Swain 8.1913 (23025, 23031) ; about 10 miles NW of Borah, 

Swain 8.1913 (23028) ; near Mt. Yarraran, Swain 9.1911 (23032) ; Forked Mt., 6 miles from 

Coonabarabran. Jensen 8.1911 (23225) ; Forked ML, Coonabarabran, Boorman 9.1908 (23027) ; 

Warrumbunglcs, de Beuzeville 12.1915 (23030) ; Warrumbungle Range, Swain 9.1911 (23033) • 

Mt. Naman, Warrumbunglcs, Correy 8.1953 (25209) ; Carlisle, Hardy 12.1933 (23069) ; Liverpool 

Plains, Cunningham 5.1825 (K, photograph CANB) ; Head of Apsley Falls, Johnson 10.1953 

(26170) ; Tia Falls, Forsyth & Cheel 10.1900 (23064) ; Tia Canyon, Maiden 11.1897 (23066) ; 

Gilgandra, Withers 10.1921 (17217) ; 17 miles N of Dunedoo, Garden 10.1949 (22973. 22995) ; 

Goonoo State Forest, Dubbo to Mendooran, Chippendale and Constable 9.1951 (17490) ; 

R'i"';d00’ Johns°n & Constable 8.1950 (16051) ; 3 miles S of Cassilis, KartzofT 11.1950 (22992, 

22993) ; Cobbora-Boomley road, Johnson & Constable 8.1950 (16061) ; Cobbora, Garden 

0- 949 (22972. 22994) ; Merriwa, Maiden & Boorman 5.1902 (22974) ; Dubbo, Boorman 

12.1897 (22982), 8.1903 (22978), 6.1914 (22979) ; Dubbo, Marriott 5.1904 (22983) ; Dubbo, 

o .C^s,^r 9'1907 <22976> 1 Minore, Boorman 2.1899 (22989) ; Ulan. Johnson & Constable 
8.1950 (16230); Lee’s Pinch, Wollar-Merriwa road, Johnson 9.1951 (17640); Wybong Hills, 

«<i^,oa^dl,(22975) : wybong Creek to Sandy Hollow. Johnson 4.1953 (23436) ; Mebul, Cross 

/olnoV22??0 : Gu|S°ng. Maiden & Boorman 4.1901 (22990); Denman, Macqueen 7.1913 
U2987) ; Denman, Stafford 5.1945 (22996) ; Cox’s Gap, Kerrabee, Johnson 4.1953 (23438) ; 

^J°hnson 10.1951 (17460) ; Mudgee-Wollar road, Constable 6.1950 

)22997 n56'r2l05V ; Iruc* Boorman 4.1901 (22988) ; Pokolbin, Cambage No. 1505, 4.1906 

Broke, Vickery 9.1951 (17464) ; about 20 miles N of Condobolin, Fawcett 

*22986) ; Harvey Range State Forest about 10 miles SE of Baldry, 11.1920 (22980) ; 

Harvey Ranges, Boorman 11.1905 (22981); Hill End, Wiburd 12.1936 (22984); Bogan 

/V^nl’1924 (22985> ; Bumberry, Maiden 8.1897 (22977); Cookamidgera, Constable 
?-19^7 (525°) ; near Newnes, McLeod 7.1926 (23055) ; Newnes Railway Line. Constable 

12.1948 (17200) ; Bowan Park, Blakely 10.1906 (23060) ; Toogong, Osborne 8.1905 (22999) ; 

Forbes, Garling 10.1912 (23001) ; Eugowra, Osborne 8.1905 (23000) ; Bathurst, Cunningham 

i°; 54’ L!,-.1, ...Photograph CANB); Wallerawang. Boorman 12.1917 (19874); Port 

f„e 1826 Photograph NSW) ; Central Cox’s R.. near Kill's Defile, Johnson 
6.1946 (23058) ; Lachlan R„ Cunningham No. 375, 4.1817 (K, photograph CANB) ; Grenfell, 

Kartzoir 2.1953 (23008) ; near Grenfell. Osborne 4.1904 (23002) ; Mt. McDonald, Maiden 

“ °\1907 (2306>) i Abercrombie Falls, Mair 10.1951 (17471) ; Weddin, Maiden 
12-1899 (22998); Cocaparra Range, McCormick 12.1911 (23013); Temora, Betche 5.1907 

V, Vx, l V J«mora’ Ched 7'1926 (23006) ; Temora, Dwyer 6.1913 (23005) ; Temora, Boorman 
11.1917 (23004); near Combaning, Vickery 10.1953 (26404); Temora State Forest, SW of 

Je™ra’,„Constable 4 1948 (|720>) i Wallendbccn, de Beuzeville 6.1932 (23003) ; Burrinjuck, 
Chee l. 9,2(23009, 23011) ; Mallabo Range, near Wagga, Fletcher 10.1809 (23012) ; The Rock, 

8.1909 (23010) ; Queanbeyan, Murphy 3.1898 (23035) ; Shoalhaven R., 9 miles W of Braidwood, 

Constable 12.1950 (16295) ; Shoalhaven R., miles from Braidwood 10.1908 (23043); Talbingo, 

de Beuzeville 9.1919 (23046) ; Bogong, NNW of Talbingo, de Beuzeville 9.1919 (23045) ; 

Michelago, Boorman 1.1909 (23044) ; Little Tinderry Mountains, Michelago, Boorman 1.1909 

(23048) ; Tumbarumba, Boorman 10.1916 (23047) ; Cooma, Boorman 9.1913 (23038), 12.1914 

(23041), 11.1915 (23053) ; Cooma, Betche 12.1890 (23052) ; Cooma, Martin 7.1904 (23050) ; 

Cooma, Maiden 12.1896 (23049) ; near Snowy R., S of Paupong, Costin 11.1948 (23036, 23037, 

23039) ; Jacob’s R., per Forestry Commission 7.1942 (23054) ; Jacob's and Snowy Rivers, 

Costin 11.1948 (23040) ; near Snowy R., S of Jimenbuen, Costin 11.1948 (23051) ; Quiedong, 

about 15 miles W of Bombala, Campbell 5.1904 (23042). Also in Queensland and Victoria. 
This species is used for timber in some districts. 
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7. C. preissii Miq. in Lehm., PI. Preiss. I (1845) 643 ; Franco in Anais do> 
Inst. Sup. Agron. XIX (1952) 15 ; Garden in Contrib. N.S.W. Nat. Herb. II (1957) 
370. A tree or shrub with erect or spreading branches, or a stunted, irregularly 
branched tree, sometimes several-stemmed, occasionally glaucous. Leaves usually 
0.2-0.4 cm. long, the dorsal surface not keeled. Male cones cylindrical, up to 
0.5 cm. long. Female cones solitary or several together on stout, often clustered, 
fruiting branchlets, remaining on the branches long after maturity, ovoid to 
depressed-globular, up to 3.5 cm. diameter. Cone-scales 6, thick, often tuberculate 
and occasionally bearing a very small dorsal point, the alternate scales reduced,, 
the smaller tapering towards the apex, the larger angled into a broad apex. Columella' 
usually short and thick. Seeds numerous, dark brown, usually with 2 wings 0.3 
cm. or more wide. For synonymy see that of the subspecies. Further synonymy 
is given by Garden, 371. 

Within this species 3 subspecies can be recognised. Each is widely distributed 
over southern mainland Australia including New South Wales. Although distinct 
in New South Wales both divergent forms are separated only arbitrarily from the 
Type form in certain areas of other States. Both tend to hydridise with C. hugelii. 

1. Cones usually 2.5 cm. or more in diameter ; in New South Wales specimens the 
tubercles when present scattered. 

1.* 

2. Cones usually broad-ovoid when immature, shorter than broad after maturity. 

.*.ssp. preissii- 

2* Cones usually ovoid when immature, tending to be longer than broad after 

maturity. ssp. murrayensis. 

Cones usually less than 2.5 cm. in diameter ; 
with dense tubercules. 

in New South Wales specimens covered 

. ssp. verrucosa^ 

ssp. preissii. Usually a tree with erect or spreading branches, but, on sea 
coasts, often stunted to a low shrub. Female cones globular or broadly ovoid, 
often slightly glaucous at the base when young, depressed-globular, often much 
shorter than broad, when mature often reaching 3 cm. in diameter, the tubercles 
large, often 0.3 cm. diameter, but frequently scattered or absent. Frenela robusta 
A. Cunn. ex Mirb. in Mem. Mus. Par. XIII (1825) 74, nomen ; A. Cunn. ex Pari, 
in A.DC., Prod. XVI, pt. 2 (1868) 450, nom. illegit. ; Benth., FI. Austr. VI (1873) 
236 in part ; Callitris robusta R. Br. ex F. M. Bail., Syn. Qld. Flora (1883) 497 
and Qld. Flora V (1902) 1496 (Bailey’s descriptions and notes apply for the greater 
part to C. hugelii); Baker & Smith, Pines of Australia (1910) 89 ; Gardner Enum. 
PI. W.A. (1930) 4 ; C. gracilis R. T. Baker in Proc. Linn. Soc. N.S.W. XXVIII 
(1903) 839, pi. 45 ; Baker & Smith, Pines of Australia (1910) 181. 

,0.._,Cen!ral Western,Slopes, on sandstone hillsides. Cox’s Gap, Kerrabee, Johnson 4.1953 
(23435) ; Junction of Honeysuckle and Murrumbo Creeks, Johnson 4.1953 (23437) • Gowie 

Range near Upper Bylqng, King 6.1903 (22813) ; Tal Tal Mountain. Johnson 10.1951 (17461) • 

AustraliaMountain’ Kmg 2-1905 (22814). Also in Victoria, South Australia and Western 

ssp. murrayensis J. Garden in Contrib. N.S.W. Nat. Herb. II (1957) 373. 
A tree with spreading branches. Female cones ovoid, glaucous at the base when 
young, almost globular but often tending to be longer "than broad when mature 
usually 2.5 cm. but frequently reaching 3 cm. in diameter, the tubercles absent or 
few “ Slender Pine ”. C. propmqua R. Br. ex R. T. Baker et H. G. Sm., Pines 
of Australia (1910) 112, may belong to this-subspecies. 
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Southern Tablelands, Slopes and Plains, mainly along the Murray River valley on old, 
fixed dunes. Pooncarie, Light 3.1921 (23292) ; Wentworth, Bear 5.1904 (23293) ; Euston- 
Mildura road. Withers 2.1951 (23290) ; between Balranald and Euston, Vickery 10.1949 (23291) ; 
Deniliquin. Wentworth 11.1916 (23285); Barham, Parry 9.1921 (23296); Cornalla Station, 
Kilgour 6.1916 (23288) ; Gulpa Island State Forest, Wentworth 8.1921 (23287) ; near Gulpa 
sawmill, Whaite No. 1424, 5.1953 (26783) ; Mathoura, de Beuzcville 10.1947 (23286) ; Moama, 
Watson 7.1906 (23297) ; Quiedong 11.1901 (23289). Also in Victoria and South Australia. 

The following specimens show hybridisation with C. hugelii: Between Euston and Gol 
Gol, Vickery 10.1949 (23294); 15 miles W of Tocumwal, Vickery 8.1946 (23295). 

ssp. verrucosa (A. Cum. ex Endl.) J. Garden in Contrib. N.S.W. Nat. Herb. 
II (1957) 375. A stunted or several-stemmed tree or shrub. Female cones broadly 
ovoid to depressed-globular, usually less than 2.5 cm. in diameter, the tubercles 
usually dense and small, 0.1-0.2 cm. diameter, but occasionally more scattered 
and larger. “ Mallee Pine Frenela verrucosa A. Cunn. ex Mirb. in Mem. 
Mus. Par. XIII (1825) 74, nomen ; A. Cunn. ex Endl., Syn. Conif. (1847) 37 ; Pari, 
in A.DC., Prod. XVI, pt. 2 (1863) 448 ; F. robusta A. Cunn. ex Mirb. var. verrucosa 
(A. Cunn. ex Endl.) Benth., FI. Austr. VI (1873) 237 ; Callitris verrucosa (A. Cunn. 
ex Endl.) F. Muell., Census (1882) 109 (Mueller included other species in his 
interpretation) ; Baker & Smith, Pines of Australia (1910) 101 ; Maiden & Betche, 
Census (1916) 10 ; Black, FI. S.A. (1922) 45 ; Gardner, Enum. PI. W.A. (1930) 4 ; 
Ewart, FI. Vic. (1930) 60 ; Anderson, Trees of N.S.W. (1932) 15 ; Black, FI. S.A., 
ed. 2 (1943) 45 ; Anderson, Trees of N.S.W., ed. 2 (1947) 15 ; Dallimore & Jackson, 
Handb. Conif., ed. 3 (1948) 217. 

Central-and South-Western Plains, in Mallee areas. Nymagee, Boorman 11.1903 (23251) ; 
Mt. Hope, Boorman 5.1906 (23249) ; Mt. Hope, Moore 6.1904 (23248) ; N. of Yenda, Campbell 
3.1918 (23241) ; Barellan, Cheel 4.1925 (23245) ; Kamarah, Dwyer 11.1923 (23239) ; Narrandera, 
McCormick 1.1912 (23252) ; W of Euston, Vickery 10.1949 (23246). Also in Victoria, South 
Australia and Western Australia. 

The following specimens show hybridisation with C. hugelii: Ticketty Well, Swain 
7.1911 (23224); Arthur’s Scat, Stopford 6.1904 (23160); Warialda, Rupp 7.1905 (23236); 
Warialda, de Beuzeville 9.1912 (23234) ; Bullalla, Warialda district, de Beuzcville 11.1912 
(23238) ; Mission State Forest, Narrabri district, Brennan 3.1949 (23229), 4.1948 (23223) ; 
Bohena Creek, Burrow 7.1921 (23231) ; Bohena, Swain 10.1911 (23230) ; Mt. Hope, Boorman 
5.1906 (23247, 23250) ; Merriwagga, Gammage 8.1936 (23298) ; Mt. Binya State Forest, 
Withers 8.1950 (23300, 23243, 23244). The distribution of this hybrid population, which is 
also in Queensland, indicates that C. preissii ssp. verrucosa was once less restricted in range in 
the Eastern States. Although Blake (in Proc. Roy. Soc. Qld. LXX (1959) 38) refers a Queensland 
specimen to ssp. verrucosa, most of the populations now surviving in northern New South Wales 
and Queensland appear to be of hybrid origin. 

8. C. columellaris F. Muell., Fragm. V (1866) 198 ; Moore & Betche, Handb. 
FI. N.S.W. (1893) 377 ; F. M. Bail., Qld. Flora (1902) 1496 ; Domin in Bibl. Bot. 
XX (1915) 248 ; Maiden & Betche, Census (1916) 10 ; Anderson, Trees of N.S.W. 
(1932) 120, ed. 2 (1947) 197 ; Garden in Contrib. N.S.W. Nat. Herb. II (1957) 366. 
A tree, occasionally glaucous, with spreading, ascending or fastigiate branches. 
Leaves usually 0.1-0.3 cm. long, the dorsal surface not keeled. Male cones 
cylindrical, up to 0.5 cm. long. Female cones solitary on slender fruiting branchlets, 
seldom remaining attached long after maturity, ovoid to depressed-globular, up to 
2 cm. diameter. Cone-scales 6, thin, the dorsal point below the apex small or 
lacking, the alternate scales shorter and very narrow, the larger scales angled, often 
sharply, towards the apex, all separating almost to the base of the cone and often 
spreading widely after maturity. Columella very variable, up to 0.7 cm. long, 
often thick and angled. Seeds numerous, chestnut-coloured, with 2 wings often 
0.4 cm. wide. Frenela moorei Pari, in A.DC., Prod. XVI, pt. 2 (1868) 449 ; Frenela 
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columellaris (F. Muell.) Pari. l.c. ; Callitris arenosa A. Cunn. ex R. T. Baker et 
H. G. Sra., Pines or Australia (1910) 157 nom. illegit. ; Dallimore & Jackson, 
Handb. Conif., ed. 3 (1948) 208. 

Far North Coast, on coastal sandy soils. Backhouse (K, photograph CANB) ; Yelgun, 
Rooke-Jones 9.1927 (22881) ; Brunswick Heads, Crumpton 10.1921 (22882), 8.1921 (22876) ■ 
Brunswick Heads, Rummcry 9.1921 (22886) ; Brunswick Heads, Cheel 2.1934 (22878) ; Byron 
Bay, Betche 3.1896 (22880) ; Byron Bay, Pope 6.1904 (22877) ; Ballina, Halligan 9.1913 (22875) ; 
Ballina, Maiden & Boorman 11.1903 (22884) ; Ballina, Bauerlen 9.1895 (22874) ; Richmond 
R., Henderson (K, photograph CANB ; 22872) ; Richmond R. Heads, Henderson (22871) ; 
Wardell, Ffrench 7.1921 (22883), 10.1921 (22885) ; Broadwater, Cheel 1917 (22879) ; Angourie 
Point, Vickery 5.1954 (30271). Also in Queensland. Frequently grown as an ornamental 
tree as it usually has a columnar habit when cultivated. 

Bentham included this species in his Frenela robusla var. microcarpa. 

9. C. hugelii (Carr.) Franco in Anais do Inst. Sup. de Agron. XIX (1952) 
12 ; Garden in Contrib. N.S.W. Nat. Herb. II (1957) 368. A Itree, occasionally 
reduced to a shrub, usually glaucous, with ascending, horizontally spreading, 
occasionally pendulous or fastigiate branches. Leaves usually 0.1-0.3 cm. long, 
the dorsal surface not keeled. Male cones cylindrical, up to 0.5 cm. long. Female 
cones solitary on slender fruiting branchlets, rarely remaining on the branches 
long after maturity, ovoid to depressed-globular, up to 2.5 cm. diameter. Cone- 
scales 6, thin, often with a very small dorsal point, the alternate scales reduced in 
size, the larger scales angled into a broad short apex, all usually separating almost 
to the base of the cone and often spreading widely after maturity. Columella 
usually slender, occasionally up to 0.7 cm. long. Seeds numerous, chestnut-coloured 
with 2 wings often 0.4 cm. wide. “ White Cypress Pine ”, Frenela glauca Mirb. 
m Mem. Mus. Par. XIH (1825) 74, nomen ; F. hugelii Knight et Perry^ Syn. Conif. 
(1850) 14, nomen ; Carr., Conif. (1855) 73 ; Callitris glauca R. Br. ex R. T. Baker 
et H. G. Sm., Pines of Australia (1910) 118, nom. illegit. ; Black, FI. S.A. (1922) 
663 ; Gardner, Enum. PI. W. A. (1930) 4 ; Black, FI. S. A., ed. 2(1943) 44 ; Anderson 
Trees of N.S.W., ed. 2 (1947) 14 ; Dallimore & Jackson, Handb. Conif. (1948) 
210. 

Western Slopes and Plains and Southern Tablelands, on light soils. 40 to 50 miles NW 
of Collarenebri, Jackson 11.1911 (23166) ; Arthur's Scat, Stopford 6.1904 (23163) ; Tinapagce 
Dalton 11.1906 (23112); Mosquito Creek, Mair 3.1951 (23175, 23176, 23177); Warialda’ 
Swam 7.1911 (23164); Brewarrina, MacMaster 3.1910 (23165); Walgett-Lightning Ridge’ 
road, Constable 5.1951 (19195) ; Walgett, Foley 5.1904 (23167) ; Paldrumatta Bore, Cobham 
Lake, Corbett 5.1904 (23108), 5.1901 (23117) ; Carbeen Creek, Swain 10.1911 (23152) • Wee 
Waa, Taylor 6.1913 (23151, 23155, 23156, 23157, 23159 ; Narrabri district, Lyne 4.1904 (23161) 
Narrabn district, Burrow 9.1921 (23148) ; Cuttabri, Boorman 8.1913 (23228) ; Coghill Creek 
Cuttabn, Withers 9.1920 (23227) ; Bohena Creek, Jensen 8.1911 (23158) • Wongan ">0 miles 
N of Baradine, Jensen 8.1911 (23154) ; Baradine, Chippendale & Constable 5.1951 (23140) 
Moonbi Range, Blakely 4.1927 (23178); Tamworth, Carne 8.1912 (23179)- Pilliga Scrub 
Jensen 8.19111 (23153) ; 1 mile E of Bugaldi, Jensen 8.1911 (23170) ; Gunnedah to Coonabara 
bran, Forsyth 10.1899 (23169) ; about 12 miles SW of Gunnedah, Simon 11.1912 (23172) 

of Gunnedah, Swain 8.1913 (23175, 23183); Warrumbungles, Swain 
10.1911 (23182) ; Warrumbungles near Coonabarabran, de Beuzevillc 12 1915 (23174 23235) 
Liverpool Plains, Cunningham 5.1825 (K, photograph CANB) ; Currabubula, Cam’bage No 
3550, 8.1912 (23180) ; N.E. slope of Mt. Terrible near Currabubula, Johnson 10.1951 (17468) 
near Tambar Springs Simon 2.1912 (23168, 23171, 23181), 11.1912 (23173); Summervalc 
Constable 5.1951 (23139); Wilcanma district. Kartzoff 2.1949 (23110); Torrowangee Baker 
5-1904 (231H) ; Cobar, Abrahams 10.1911 (23144, 23145); Brura Tank. Abrahams 7.1911 
(23150) ; Nyngan, Maiden & Boorman 3.1904 (23142) ; Nyngan, 5.1904 (23143) ; Darling R 
Victorian Expedition in search of Burke and Wills 1863 (23109) ; Bidden State Forest, Biddon 

(2?492) ; Bidden State Forest, Biddon 11.1939 (23200) ; Gilgandra, Withers 
I°-1921 (23189) ; Murrurundt, Maiden & Boorman 5.1902 (23197) ; Wongoni, Greatrex 
9.1915 (23185) ; Wongoni, Murphy 11.1918 (23184) ; Dunedoo-Merrygoen road, Johnson & 
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Constable 8.1950 (16069) ; Cobbora to Boomley, Johnson & Constable 8.1950 (23195) ; Cobbora, 
Garden 10.1949 (19875, 23192) ; Broken Hill, Andrews 12.1917 (23114) ; Thakaringa, Marshall 
5.1904 (23115) ; 30 miles E of Broken Hill, Andrews 12.1919 (23116) ; Pine Creek, 18 miles S 
of Broken Hill, Morris 5.1920 (23113) ; Dubbo-Beni road. Constable 8.1950 (16197, 16198) ; 
Dubbo, Marriott 5.1904 (23201, 23190) ; Dubbo, Boorman 8.1903 (23188) ; Minore, Boorman 
2.1899 (23187) ; Glenbawn Dam, E of Aberdeen, Johnson 11.1954 (30282) ; Worondi Creek, 
Gungal to Mt. Dangar, Johnson 4.1953 (23434) : Springvale, Wollar East, Johnson & Constable 
8.1950 (16200) ; Upper Bylong. Kartzolf 9.1952 (23193, 23194) ; Wellington, Oxenford 8.1948 
(23186) ; Tomingley to Peak Hill, Maiden 9.1898 (23196) : Strahorn State Forest, SE of 
Mungery, Constable 9.1951 (17567) ; Mt. Hope, Boorman 5.1906 (23141) ; Harvey Ranges, 
Boorman 11.1905 (23203); Blow Clear State Forest, Walker 6.1918 (23202); Murda State 
Forest, 6 miles N of Condobolin, Fawcett 9.1921 (23198) ; Condobolin to Mt. Tilga, Johnson 
9.1946 (23149) ; Roto, Kartzoff 2.1949 (23147) ; Condobolin, Fawcett 10.1921 (23212) ; Bogan 
Gate to Condobolin, Maiden 8.1897 (23209); Bogan Gate, Ising 4.1924 (23211); Parkes district, 
Holdsworth 4.1904 (23191) ; Parkes, Cheel 8.1926 (23199) ; Lake Cudgellico, Home 3.1890 
(23138) ; Cargeilico, Boorman 9.1918 (23133) ; Bowan Park, Blakely 10.1906 (23214) ; Forbes, 
Garling 10.1912 (23213) ; Cargo, Blakely 10.1906 (23210) ; Canowindra district, 7.1930 (23215) ; 
Merriwagga, Gammage 9.1936 (23137) ; W of Grenfell, Osborne 4.1904 (23208, 23206) ; 
Weddin Mountain, Grenfell, Osborne 10.1904 (23204) ; Weddin State Forest. Birnbi, de 
Beuzeville 6.1932 (23205) ; Gunbar, Wilson 6.1904 (23138) : Griffith, Blakelv & Shiress 7.1928 
(23132) ; Griffith. Vickery 10.1949 (23129) ; Griffith, Cross 9.1938 (23131) ; Griffith, O’Rourke 
8.1919 (23128); Ardlethan district, Constable 5.1948 (1702); Temora, Dwyer 6.1913 (23207); 
near Combaning, Vickery 10.1953 (26406) ; Leeton, Campbell 8.1919 (23128 ); W of Darlington 
Point, Johnson 6.1952 (23125) ; Bethungra, Mair 10.1951 (17646) ; Narrandera, Parry 9.1921 
(23123, 23217); near Narrandera, Drover 12.1948 (23119); Corobomilla, Drover 1.1949 
(23122, 23118) ; S of Narrandera, Drover 1.1949 (23121) ; 7 miles S of Narrandera, Drover 
3.1949 (23120); Narrandera district, McCormick 12.1911 (23124); Wagga Wagga-Tarcutta 
road 3.1898 (23216); Wanganella, Officer 5.1903 (23134), 10.1917 (23130, 23136); Yerong 
Creek road, Hcnty, McBarron No. 4567, 3.1950 (23220) ; Dudal Comer Swamp, Henty, 
McBarron No. 4488, 2.1950 (23218) ; Walbundric, McBarron No. 4568, 3.1950 (23219) ; 5 
miles E of Tocumwal, Vickery 10.1949 (23126) ; Barooga, Vickery 10.1949 (23127) ; near 
Snowy R., S of Paupong, Costin 11.1948 (23222) ; near Snowy R., S. of Jimenbucn, Costin 
7.1948 (23221). Also in all other states except Tasmania. A valuable timber species. 

This species hybridises with two subspecies of C. preissii (q.v.). 

Many authors have confused C. hugelii with other species For details see Garden in 
Contrib. N.S.W. Nat. Herb. II (1957) 363. S. T. Blake (in Proc. Roy. Soc. Qld. LXX (1959) 
34-37) claims that this species and also the tropical C. intratropica R. T. Bak. et H. G. Sm. cannot 
be separated from C. columellaris F. Muell. He rejects the name C. hugelii and uses C. colunwllaris 
for the whole assemblage. These conclusions are not accepted here since it is clear that three 
distinctive groups of populations can be recognised, and that the name C. hugelii, now in common 
use, has not been conclusively proved to be misapplied to the present species. No other name is 
available for it in the restricted sense. 
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ANGIOSPERMAE 
Ovules enclosed by an ovary usually crowned by a style and stigma, the latter 

receiving the pollen-grains mainly through the agency of insects but sometimes of 
birds, wind or very rarely water. Wood, when present, containing true vessels 
(except in a few genera chiefly in the Magnoliales, in New South Wales only 
in Winteraceae). 

MONOCOTYLEDONES 

Embryonic plant with only 1 seed leaf (cotyledon). Vascular bundles of 
the stem closed and scattered. Leaves typically with parallel venation, usually 
alternate. Flowers usually trimerous. (Families 6-48.) 

t. Ovary completely superior. 

2. Perianth present, or, if small or very reduced or modified or absent, then flowers 
not accompanied by glumaceous bracts or bracteoles (glumes). 

3. Carpels free or only slightly united at the base, or gynoecium reduced to 1 
carpel with 1 stigma (2 in Zosterapeae). 

4. Flowers bracteate. 

5. Herbs, mostly aquatic or semiaquatic. Leaves not plicate in bud. 
Carpels usually numerous (more than 3), in an irregular bunch 
or in a whorl. Petals often clawed, usually very different from the 
sepals, the latter mostly green. ALISMATACEAE 17. 

5. * Palms, with leaves plicate in bud. Carpels 1-3. Perianth segments 
more or less similar. Flowers in panicles or spikes with spathaccous 
bracts. PALMAE 21. 

4.* Flowers without bracts (sometimes the single perianth-segments 
somewhat bract-like). Marsh or aquatic plants (terrestrial in Araceae). 

6. Floating (fresh-water) plants, consisting of a minute green leaf¬ 
like body.LEMNACEAE 23. 

6.* Leaves and stems clearly differentiated. 

7. Flowers hermaphrodite. 
8. Stamens 2. Fruiting carpels long-stipitate, the peduncle 

often spirally twisted. Leaves filiform. Plants of salt, 
brackish or fresh water.RUPPIACEAE 10. 

8.* Stamens 3-6 or more. 

9. Perianth segments 1-3 or absent. 

10. Perianth sometimes petaloid and bract-like. 
Stamens 6 or more. Carpels free, 3 or occasion¬ 
ally more. Fruit beaked, dehiscent. Fresh¬ 
water aquatics.APONOGETONACEAE 14. 

10. * Perianth absent or consisting of 3 caducous scales. 
Stamens 3-4. Ovary 1-celled. Fruit ovoid, 
fleshy, indehiscent. Submerged marine plants. 
. POSIDONIACEAE 15. 

9.* Perianth segments 4 or 6. 

11. Spikes 1-3 together in the axil of a leafy bract, 
the clusters usually 3 or more and distant from 
each other on a rigid, angular, compressed 
rliachis. Robust terrestrial herb with tuberous 
roots and very elongate, linear, rigid, radical 
leaves. Fruit a berry. ARACEAE (Gymnostachys) 22. 
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11.* Spikes or racemes single, terminal or axillary. 
More or less soft aquatic or marsh herbs. 

12. Perianth of 4 free clawed segments. Fresh¬ 
water aquatics .... POTAMOGETONACEAE 9. 

12.* Perianth segments 6, 2-seriate. Marsh or 
aquatic plants of fresh or brackish water. 
. .J UNCAG1N ACE AE 16. 

7.* Flowers unisexual. 

13. Flowers arranged on a spadix subtended by a large 
spathe. Terrestrial herbs with a tuberous rhizome and 
radical leaves. ARACEAE 22. 

13.* Inflorescence not a spadix subtended by a spathe. Marsh 
or aquatic plants. 

14. Flowers arranged on one side of a flattened axis. 
Submerged marine plants.ZOSTERACEAE 13. 

14.* Flowers not arranged as above. 

15. Flowers arranged in superimposed globose 
clusters or in very dense cylindric spikes, the 
male clusters or spikes disposed above the 
female flowers. Leaves mostly radical. Fresh¬ 
water aquatic or marsh plants. 

16. Flowers in globose clusters. 
. SPARGANIACEAE 7. 

16.* Flowers in very dense cylindric spikes. 
. TYPHACEAE 6. 

15.* Flowers arranged in spikes, racemes, cymes or 
solitary. 

17. Ovule pendulous. Carpels 1-9. Flowers 
minute, axillary, solitary or in cymes. 
Fresh-, brackish- or salt-water aquatics. .. 
. ZANNICHELLIACEAE 11. 

17.* Ovule erect, basal. 

18. Ovary of 1 carpel. Flowers very small, 
borne at the base of the branches. 
Fresh-, brackish- or salt-water aquatics. 
. NAJADACEAE 12. 

18.* Carpels 6 (sometimes 3 sterile) or 4. 
Flowers small, in terminal spikes or 
racemes. Marsh or aquatic plants of 
fresh or brackish water. 
. JUNCAGINACEAE 16. 

3.* Carpels more or less completely united, with usually more than 1 stigma. 

19. Leaves plicate in bud, often pinnatcly or flabellately divided. Palms, 
sometimes climbing, with spikes or large panicles of small flowers with 
large spathaceous bracts (sometimes deciduous). Perianth segments 
6 in 2 distinct series.PALMAE 21. 

19.* Leaves not plicate in bud. Leaves not divided, rarely somewhat lobed. 

20. Perianth composed of separate and dissimilar calyx and corolla, 
the former often green, the latter usually petaloid, not united 
together into a single tube. 

21. Flowers usually in cymes, panicles, racemes or spikes or rarely 
solitary but not capitate and without an involucre of scale¬ 
like bracts but sometimes enclosed by leafy bracts. 

22. Woody or wiry climbers. 
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23. Leaf-sheaths embracing the stem, the leaves ter¬ 
minating in a tendril. Fruit drupaceous. 
. FLAGELLARIACEAE 24. 

23. * Leaf-sheaths not prominent and not embracing the 
stem. Leaves without tendrils. Fruit a berry. .. 
. PHILESIACEAE 36. 

22.* Plants herbaceous (sometimes scrambling), or with a 
thick woody caudex, or rhizomatous. 

24. Leaves herbaceous with a basal, membranous, often 
nervose, closed sheath. Herbs. Corolla conspicu¬ 
ously different from the calyx. .. COMMEL1NACEAE 29. 

24.* Leaves tough, the sheath, when present, not mem¬ 
branous. Plants rhizomatous and more or less 
tufted, or with a thick woody caudex. Flowers 
usually small. Corolla often not strongly differen¬ 
tiated from the calyx.XANTHORRHOEACEAE 34. 

21.* Flowers in globose or cylindrical heads, often surrounded by 
2 or more involucral bracts. Sepals unequal, one larger than 
the others and forming a hood over the corolla. .. XYR1DACEAE 27. 

20.* Calyx and corolla not markedly dissimilar or perianth absent. 

25. Perianth composed of similar or subsimilar segments in 2 or 1 
series, usually conspicuous and petaloid ; if united then 
connate in the lower part into a single tube. 

26. Flowers arranged in an umbel subtended by spathaceous 
bracts borne on a scape. Rootstock usually a bulb or 
occasionally tuberous. Leaves radical and mostly linear 
and/or strap-shaped. AMARYLL1DACEAE 39. 

26.* Flowers not in umbels, or if rarely subumbellate or in 
heads then bracts not spathaceous. 

27. Flowers in a spadix subtended by or enclosed in a 
spathe, very small and individually inconspicuous 
and often unisexual. ARACEAE 22. 

27.* Flowers not in a spadix and without a spathe, or if 
spathe-like leaf-sheath present then flowers con¬ 
spicuous and bisexual. 

28. Aquatic herbs. Inflorescence subtended by a 
spathe-like leaf-sheath. Floral bracts absent 
or very small. Stems or branches bearing only 
1 leaf. Seeds ribbed - PONTEDERIACEAE 30. 

28.* Terrestrial or marsh plants. Inflorescence not 
subtended by a spathe-like leaf-sheath. Floral 
bracts rarely absent. 

29. Stamens more than I. Flowers actino- 
morphic. 

30. Anthers usually 2-cclled. Flowers 
mostly bisexual (unisexual in Lonmndrci, 
Xanthorrhoeaceae). Leaves mostly 
with parallel nerves and veins. 

31. Woody or wiry climbers. Leaves 
well developed. 

32. Leaf-sheaths embracing the 
stem, the leaves terminating 
in a tendril. Fruit drupaceous. 

FLAGELLARIACEAE 24. 
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32. * Leaf-sheaths not prominent 

and not embracing the stem. 

Leaves without tendrils. Fruit 

a berry.PHILESIACEAE 36. 

31.* Herbs or herbaceous climbers with 

the rootstock generally a rhizome 

or bulb or rarely a corm or, if 

plants woody or tree-like, then 

leaves in dense tufts at the base or 

apex of the stems, or, if woody and 

climbing, then true leaves reduced 

to scales. 

33. Ovary composed of 6 carpels 

(sometimes 3 sterile and form¬ 

ing a carpophore). Flowers 

ebracteate. Inner perianth 

segments inserted higher than 

the outer. .. JUNCAGINACEAE16. 

33.* Ovary composed of 3 carpels. 

Fruit a capsule or berry. 

34. Perianth petaloid, or if 

small and dry then flowers 

bisexual or true leaves 

scale-like and subtending 

cladodes. Fruit dehiscent 

or indehiscent. 

35. Herbs with rhizomes, 

bulbs, corms or 

tubers. Stem scapose 

or erect or twining, 

leafy (sometimes the 

leaves rather crowded 

towards the apex in 

Dianella and then 

distichous), or the 

leaves crowded at the 

base or reduced to 
scale-leaves subtend¬ 

ing cladodes. 
. LILIACEAE 33. 

35.* Stems cane-like, 
marked by the an¬ 

nular scars of the 
fallen leaves, with a 

tuft or pseudo-whorl 

of large leaves at the 

apex. .. AGAVACEAE 35. 

34.* Perianth small and dry or 
somewhat fleshy. Inflor¬ 

escence a dense compound 

spike on a long scape, or 
if not then the flowers 

unisexual. Leaves well 

developed and elongate. 

Fruit dehiscent. 
XANTHORRHOEACEAE 34. 

30.* Anthers 1-cellcd by confluence of the 

cells. Flowers small, mostly dioecious. 

Stems climbing or straggling, often 

prickly. Leaves 3-5-nerved with reticu¬ 

late venation. SMILACACEAE 37. 
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29.* Stamen 1, at the base of the abaxial seg¬ 

ments, the 2-ccllcd anther twisted or coiled. 

Flowers very zygomorphic. Erect herbs 

from a short rhizome with linear and/or 

strap-shaped, radical leaves. 
. PHILYDRACEAE 31. 

25.* Perianth sepaloid or dry and glumaceous, usually very small. 

Flowers mostly small and individually inconspicuous, arranged 

in spadices, panicles or heads and often subtended by large 

spathaceous bracts ; or plants grass-like or sedge-like with 

very small flowers. 

36. Flowers minute, capitate on a variously shaped receptacle 

surrounded by an involucre of more or less scarious bracts, 

unisexual with male and female flowers together in the one 
head. Small tufted herbs. ERIOCAULACEAE 28. 

36.* Flowers in racemes, panicles, spikes or cymes, or if 

capitate then hermaphrodite or dioecious and bracts, if 

present, usually chartaceous or herbaceous. 

37. Inflorescence without spathaceous but sometimes 

with glumaceous leaf-like bracts. Leaves linear, 

often tufted at the base of the stem. 

38. Flowers ebracteate in a simple spike or raceme. 

Marsh or aquatic plants. .. JUNCAG1NACEAE 16. 

38.* Flowers bracteate ; inflorescence a panicle, 

cyme, head, raceme or compound (rarely simple) 

spike. Terrestrial, marsh or semiaquatic plants. 

39. Fruit fleshy, indehiscent. Densely tufted 

herbs, more or less clothed with long silky 

hairs. LILIACEAE (Astelia) 33. 

39.* Fruit dehiscent ; usually not fleshy. 

40. Anthers dorsifixed, versatile. Style 

simple or nearly so. Leaves well 

developed, elongate. Perennials, with 

a thick woody caudex, or if rhizomatous 

then flowers unisexual. 

. XANTHORRHOEACEAE 34. 

40.* Anthers basifixed, erect. 

41. Flowers hermaphrodite. 

42. Stamens 3-6. Ovules numer¬ 

ous or few or, when solitary, 

erect. Perianth present. 

Leaves well developed or 

reduced to sheaths. 

. JUNCACEAE 32. 

42.* Stamens 1 or rarely 2. Ovule 

solitary, pendulous. Perianth 

absent. Leaf-blades present 

though often small and slender. 

.... CENTROLEPIDACEAE 26. 

41.* Flowers unisexual, often dioecious. 

Leaves mostly reduced to sheaths. 

. RESTIONACEAE 25. 

37.* Inflorescence subtended by a spathaceous bract, or 

with spathaceous bracts (very small or absent in 
Gymnostachys, Araceae). 
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43. Flowers hermaphrodite or, if unisexual, then 

monoecious, though sometimes separated on the 

spadix and often accompanied by neuter flowers. 
.. ARACEAE 22. 

43.* Flowers dioecious or very rarely monoecious. 

Floral bracts absent. Trees or erect or climbing 

shrubs with aerial (sometimes prop- or stilt-) 

roots. Leaf-margins often prickly. Flowers 

densely arranged in cone-like heads or spikes. .. 
. PANDANACEAE 8. 

2.* Perianth absent or represented by hypogynous “ setae ” or “ scales ” or lodicules, 

with the flowers minute, arranged in spikelets and in the axils of scale-like bracts 

(glumes). 

44. Small tufted annuals. Fruit dehiscent. Ovule pendulous. Stamens 1 or 
rarely 2. CENTROLEPIDACEAE 26. 

44.* Plants perennial or, if small tufted annuals, then other characters not all as 

above. 

45. Flowers subtended and usually enclosed by a bract and bracteole (= 

the lemma and palea), arranged in spikelets. Inflorescence spicate, 

racemose or paniculate. Leaves distichous, usually with open sheaths. 

Stems mostly with more or less hollow internodes and usually terete 

or compressed. True seed generally adnate to the pericarp (fruit a 

caryopsis). Perianth represented by (usually 2) lodicules. 
......:. GRAMINEAE 19. 

45.* Flowers in the axil of a single bract and usually collected into spikelets, 

the latter variously arranged, from solitary to umbellate, paniculate, 

spicate or capitate. Stems mostly solid. 

46. Leaf-sheaths open. Flowers usually unisexual, dioecious or 

monoecious. Anthers usually 1-celled. Fruit dehiscent or 

rarely indehiscent. Perianth present.RESTIONACEAE 25. 

46.* Leaf-sheaths usually closed. Flowers usually bisexual, sometimes 

unisexual and monoecious. Anthers 2-celled. Fruit indehiscent. 

Perianth present or absent. Leaves usually tristichous and stems 
often triquetrous. CYPERACEAE 20. 

1.* Ovary completely inferior or semi-inferior. 

47. Ovules spread all over the inner walls of the carpels or on the intrusive septa. 

Flowers borne in spathaceous bracts. Seeds without endosperm. Aquatic 

herbs. Flowers mostly unisexual, solitary or the males several within 2 folded 

or 1 bifid bracts. Outer perianth segments valvate or induplicate. 
. HYDROCHAR1TACEAE 18. 

47.* Ovules borne on placentas or at the base or apex of the ovary. Terrestrial, 

marsh or epiphytic plants. 

48. Inflorescence scapose, umbellate, subtended by an involucre of one or 

more spathaceous bracts, or sometimes the flower solitary and subtended 

by one or more spathaceous bracts. 

49. Perianth actinomorphic. Ovary not twisted. Column absent. 
Stamens 6. Seeds with endosperm. AMARYLLIDACEAE 39. 

49. * Perianth zygomorphic. Ovary usually twisted. Stamens and 

style combined into a column. Fertile stamen 1. Seeds minute, 
without endosperm. ORCHIDACEAE 48. 

48.* Inflorescence not as above or, if appearing to be umbellate through 

crowding, then not subtended by an involucre of spathaceous bracts 

(but sometimes the leaves more or less whorled below the flowers). 

50. Stamens 6. 

51. Climbers. Leaves often broad and with reticulate venation, 

sometimes deeply lobed or divided. 

*39613—3 K5179 
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52. Ovary 3-celled. Herbaceous climbers, rarely somewhat 

woody, with tuberous roots. Ovules 2 in each cell, 

superimposed. Seeds mostly w'ngcd. Flowers unisexual, 

usually very small and inconspicuous. .. DIOSCOREACEAE 42. 

52. * Ovary 1-celled, with parietal placentas and numerous 

ovules. PETERMANN1ACEAE 43. 

51.* Plants not climbing. Leaves with parallel venation, not lobed 
or divided. 

53. Stems leafy, the leaves scattered on the stem and twisted 

at the base so that the undersurface is presented upper¬ 

most. ALSTROEMERIACEAE 41. 

53.* Stems with a tuft of leaves only at the base, or the leaves 

all radical, or the stem leaves much reduced and smaller 

than the basal leaves. Leaves not twisted. 

54. Small herbs. Perianth without a tube (but some¬ 

times the ovary long-beaked and resembling a narrow 

tube). Inflorescence scapose, radical, the flowers 

solitary to spicate or racemose. .. HYPOXIDACEAE 40. 

54.* Robust plants. Perianth usually with a distinct 

tube. Inflorescence terminal, long-racemose, spicate 

or paniculate, sometimes very large. .. AGAVACEAE 35. 

50.* Stamens 3 or 1. 

55. Stamens 3. Perianth rarely zygomorphic. Pollen granular. 

56. Climbers, with usually broad, sometimes lobed or divided 

leaves and small inconspicuous flowers. DIOSCOREACEAE 42. 

56.* Herbs, not climbing. Leaves elongate. 

57. Ovary and fruit winged. Flowers on one side of a 

bifurcate cyme. Delicate tufted annuals or perennials 

. BURMANNIACEAE 47. 

57.* Ovary and fruit not winged. Inflorescence not as 

above. Herbs, mostly with corms, rhizomes or 
rarely bulbs. 

58. Style lobed in the upper part. Ovary completely 

inferior. IRIDACEAE 44. 

58.* Style entire or nearly so. Ovary semi-inferior. 

Flowers blackish. HAEMODORACEAE 38. 

55.* Fertile stamen 1 ; petaloid staminodes sometimes present. 

59. Perianth strongly zygomorphic (almost regular in Thely- 
mitra). Ovary usually twisted. Stamens and style 

combined into a column. Pollen usually agglutinated 

into pollinia. Petaloid stamens absent. .. ORCHIDACEAE 48. 

59.* Perianth actinomorphic. Ovary not twisted. Column 

absent. Pollen not agglutinated into pollinia. Petaloid 

staminodes present and often more conspicuous than 
the perianth. 

60. Anthers 2-ceIled. Sepals united into a sometimes 

spathaceous tube. Staminodes adnatc to the base 

of the inner perianth.ZINGIBERACEAE. 45. 

60.* Anthers 1-celled. Sepals free or at most connivent. 

. CANNACEAE 46. 
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6. TYPHACEAE 

(By Joy Thompson) 

Flowers monoecious, naked, in dense, terminal, superimposed spikes, the 
lower female, the upper male, in some species subtended by a small, hair-like 
bracteole. Perianth of very slender jointed threads or elongated spathulate scales 
mixed with imperfect ovaries or stamens. Male flowers with 2-5 stamens, the 
filaments free or variously connate, the anthers linear, basifixed, the connective 
often produced. Female flowers with a 1-celled, stipitate ovary narrowed into the 
style, the stigma narrow or ligulate, the ovule one, anatropous, pendulous. Fruit 
dry, at length splitting lengthwise. Seed with a striate testa and fleshy or floury 
endosperm, the embryo straight, narrow, nearly as long as the seed, with a superior 
thickened radicle. 

Water or marsh herbs with a perennial creeping rhizome bearing erect, 
simple shoots and distichous, long, narrow, entire, sheathing leaves. 

A single genus, Typha. 

TYPHA L. 

Characters as for the family. 

A small genus with 9 species, widespread in temperate and tropical regions 
especially in the Northern Hemisphere. Two species are found in New South Wales, 
often as weeds in watercourses, especially irrigation canals. “Bulrush”, “Cum- 
bungi 

1. Bracteoles broad, numerous. T. angustifolia 1. 

1.* Bracteoles narrow, few. T. muelleri 2. 

1. T. angustifolia L., Sp. PI. (1753) 971. A robust plant 1-3 m. high. Leaves 
narrow, 0.3-1.0 cm. wide. Spikes of sub-equal length, remote or rarely contiguous. 
Female spikes cinnamon-brown. Each flower subtended by a distinct spathulate 
bracteole. T. brownii Kunth, Enum. PI. Ill (1824) 92 ; T. basedowii Graebn. in 
Fedde, Rcpert. XIII (1915) 497. 

Melvaine in Contrib. N.S.W. Nat. Herb. I, pt. 2 (1940) 87, recognises four 
habit forms. 

Probably widespread but seldom collected. Goodooga, Dutton 6.1955 (31406); 4 miles 

SW of Coonamble, Chippendale & Constable 5.1951 (18749) ; Umbcrumberka, Morris 10.1920 

(2366) ; Yenda, Prunster 12.1937 (2371, 2388) ; Bowna. McBarron No. 2956, 1.1949 (7253). 

Also in Queensland, South Australia and Northern Territory, and in many other tropical and 
temperate countries. 

The Australian, New Zealand and Fijian material has been distinguished as var. brownii 
(Kunth) Kronfeld, see Melvaine l.c., p. 86. 
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2. T. muelleri i?o/zr6. in Verh. Bot. Ver. Brandenburg XI (1869) 95. A 
robust plant 1-4.5 m. high. Leaves 0.4-3.0 cm. wide. Spikes similar to the pre¬ 
ceding species. Bracteoles few and inconspicuous, varying from lanceolate to 
narrow-lanceolate. 

Melvaine in Contrib. N.S.W. Nat. Herb. I, pt. 2 (1940) 85, recognises three 
habit forms. 

Widely distributed. Inverell, Thomas 1.1913 (2377) ; Narrabri, Anderson 11.1935 

(2379); Woodford Island, Hadley 11.1915 (2373) ; Taree, Noonan 4.1951 (15636) ; Parramatta, 

Deane 1.1885 (16644) ; Forest Reefs, near Orange, Checl 12.1927 (2381) ; Glanmirc, Constable 

3.1948 (19038) ; Devlin’s Creek, Cheltenham, Johnson 12.1943 (7211) ; Bayview, Constable 

1.1948 (5305). Also in South Australia and Western Australia, probably in other States, and 

New Zealand. 

Most Australian authors have included this species in T. angustifolia L. 

7. SPARGANIACEAE 

(By Joy Thompson) 

Flowers monoecious, crowded into separate globose clusters, the male 
clusters above the female in each inflorescence, the lower clusters subtended by 
bracts. Perianth composed of a few membranous elongated scales. Male flowers 
with 3 or more stamens, the filaments free or partially united, the anthers oblong, 
basifixed. Female flowers with the ovary sessile, narrowed at the base, 1-cclled, the 
styles simple or forked, with a unilateral stigma, the ovule one, pendulous. Fruits 
indehiscent, crowded, sessile, narrowed at the base, with a spongy exocarp and a 
hard, 1-2-celled endocarp. Seed with a thin testa, the embryo surrounded by 
mealy endosperm. 

Aquatic herbs with simple or branched leafy stems arising from a rhizome, 
the leaves elongated, sheathing at the base. 

A single genus, Sparganiwn. 

SPARGANIUM L. 

Characters as for the family. 

A genus with most species confined to the North Temperate zone but several 
occurring in Australia and New Zealand, one in New South Wales. 

S. antipodum Graebn. in Allg. Bot. Zcitschr. IV (1899) 33 ; Graebn. in 
Pflanzenreich (1900) 18 ; Maiden & Betche, Census (1916) 11 ; Ewart, FI. Vic. 
(1930) 82. Stem erect, narrow, arising from a rhizome. Leaves thick, scmicylin- 
drical or terete-triquetrous, elongated, 0.2-0.3 cm. wide, acute at the apex, the 
sheathing base narrow, the midvein prominent on the under surface. Branches 
of the inflorescence flexuose, filiform in the male region. Fruits sessile, obovoid, 
mucronate with the persistent remains of the style. “ Burr Reed.” 
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Coast, occasionally eastern Tablelands. Murwillumbah, Forsyth 10.1898 (2412) ; 

Copmanhurst, Rupp 2.1910 (2408) ; Walcha district, Betche 12.1898 (2411) ; Port Macquarie, 

Boorman 11.1915 (2410) ; Port Macquarie, Maiden 11.1897 (2404) ; Wattagan Creek, W of 

Wyong, McKee 1.1953 (22743) ; Parramatta, Deane 1.1885 (16645) ; Duck R., Clyde Boorman 

7.1912 (2406) ; Duck R., Clyde, Hamilton 3.1912 (2405) ; Auburn, Betche 11.1884 (2407) ; 

Port Hacking. Deane 7.1888 (16646); Conjola, Heron 11.1898 (2403); Milton, Cambage 

12.1913 (2409) ; Delegate, Forsyth 1.1910 (2415), 4.1908 (2402), Also in Queensland and 

Victoria. 

This species was incorrectly identified by Robert Brown, Prodr. (1810) 189, as S. 
angustifolium Michx. and most early Australian authors used the name S. angustifolium R. Br. 

non Michx. 

8. PANDANACEAE 

(By Joy Thompson) 

Flowers dioecious, paniculate or in dense, axillary and terminal spikes 
enclosed at first by spathaceous bracts. Perianth rudimentary or absent. Male 
flowers with numerous stamens, the filaments free or connate, the anthers erect, 
basifixed, opening lengthwise by slits, the ovary rudimentary or absent. Female 
flowers with the staminodes rudimentary or absent, the ovary superior, 1-celled, 
free or confluent into bundles with separate or united stigmas, the style short or 
absent, the ovules anatropous, solitary to many, basal or parietal. Fruit a syncarp, 
the carpels becoming woody, drupaceous or baccate. Seeds minute with fleshy 
endosperm and a small basal embryo. 

Trees or shrubs, the trunk and branches often with aerial roots. Leaves 
in 4 rows or spirally arranged and crowded at the top of the shoots, linear, sheathing 
at the base, keeled, usually spinulose on the margins and keel. 

A family of 3 genera found in the Old World in the tropics, and occasionally 
beyond, 2 genera occurring in Australia, both in New South Wales. 

1. Staminodes in the female flower hypogynous ; ovules numerous.Freycinetia 1. 

1.* Staminodes in the female flower absent ; ovule solitary.Pandanus 2 

1. FREYCINETIA Gaudich. 

Straggling, climbing or shrubby perennials with leafy branches. Leaves with 
parallel veins and sheathing bases. Flowers dense, in simple spikes. Male flowers 
with numerous stamens, the filaments all free, the anthers small, ovate, with revolute 
valves, adnatc, resembling globular heads. Female flowers with 2 or 3 short, 
hypogynous, linear staminodes adnate to the base of the ovary. Ovaries imperfectly 
divided by projecting parietal placentas, 1-locular. Ovules numerous on each 
placenta. Fruits small, in ovoid-oblong or cylindrical heads. 

A large genus of about 60 species found in tropical Asia, Malaya, Islands 
of the Pacific Ocean, Australia and New Zealand. Three species are found in 
Australia, one in New South Wales. 
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F. excelsa F. Muell., Fragm. V (1865) 39 ; Benth., FI. Austr. VII (1878) 
151 ; F. M. Bail., Qld. Flora (1902) 1691 ; Maiden & Betche, Census (1916) 10. 
A very tall climber. Leaves narrow-lanceolate, 10-30 cm. long, 0.6-0.8 cm. wide, 
tapering to a long, narrow apex, entire or spinulose-denticulate towards the base, 
the midvein smooth or remotely spinulose. Female flowers with 2-3 stigmas. 
Syncarp baccate, ovoid, 4-6 cm. long, the free apices broadly pyramidal, evenly 
thickened. 

Far North Coast. North Tumbulgum, Bauerlen 6.1897 (2396) ; Tumbulgum, Bauerlen 
10.1897 (2397). Also in Queensland. 

2. PANDANUS L. 

Usually large shrubs or trees with prop-roots. Leaves long, coriaceous, 
spreading. Male flowers densely packed in thyrsoid spikes, the stamens numerous, 
either separate or more or less united in clusters, the anthers linear or oblong, 
basifixed, erect. Female flowers in simple dense spikes, staminodes absent, the 
ovaries free or connate in bundles, the ovule solitary, ascending in the loculus. 
Fruiting carpels crowded or connate in groups, in a globular or cone-like head. 

A large genus with species widespread in the tropics of Asia, Africa, Australia 
and the islands of the Pacific and Indian Oceans. One species is found in New 
South Wales. “ Screw Pine.” 

P. pedunculatus R. Br., Prodr. (1810) 341 ; Benth., FI. Austr. VII (1878) 
149 ; Balfour in Journ. Linn. Soc. XVII (1878) 58 ; Moore & Betche, Handb. FI. 
N.S.W. (1893) 428 ; F. M. Bail., Qld. Flora (1902) 1689 ; Maiden & Betche, Census 
(1916) 10. Stem arborescent with prop-roots towards the base. Leaves broad, 
tapering to a long, narrow apex, the edges spinulose. Male spikes pedunculate, 
the filaments united in columns about 1.2 cm. long, the free part shorter than the 
anthers. Female spikes 5-12 cm. long, pedunculate. Fruiting carpels united in 
groups of 7-18 into hard, smooth syncarps, each carpel-apex free and conical with 
the remains of a reniform stigma. Syncarps aggregated on a thick rhachis into an 
ovoid-globular head of up to 25 cm. diameter. P. lectorius Parkinson var. pedun¬ 
culatus (R. Br.) Dornin in Bibl. Bot. XX (1915) 252. 

Coast. Byron Bay, Boorman 9.1909 (2391) ; CofT’s Harbour, Boorman 6.1909 

■ ’ ,ant s Head, 12 miles S of Port Macquarie, Thomson & Sullivan 1.1928 (2390). Also 
in Queensland. 

9. POTAMOGETONACEAE 
(By Joy Thompson) 

Flowers hermaphrodite, actinomorphic, small, in pedunculate axillary spikes. 
Bracts absent. Perianth of 4 free, clawed, valvate segments, the stamens inserted 
on the segment-claws, the anthers sessile. Carpels 4, free, 1-locular, the ovule 
solitary, campylotropous, attached to the adaxial angle of the carpel. Fruiting 
carpels \ -seeded, indehiscent, sessile. Seed without endosperm, the embryo with 
a large “ foot ”, the plumule enclosed by the cotyledon. 
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Fresh-water, usually rhizomatous, herbs. Leaves usually alternate except 
those subtending the inflorescences, sessile or petiolate, all submerged and thin or 
the upper with floating, often coriaceous, blades. In most species the leaf bears 
in its axil a membranous scale, the “ stipule ”, which is usually free but occasionally 
united to the leaf base to form a sheath. 

A single genus, Potamogeton. 

POTAMOGETON L. 

Characters as for the family. 

A large genus widespread throughout the world. Eight species are found 
in New South Wales, some as weeds of dams and watercourses. “ Pondweed ”. 

1. Stipule almost completely free from the leaf. 

2. Leaves dissimilar, the upper petiolate with floating blades. 

3. Floating leaf-blades broad-elliptical to broad-ovate, more than 2 cm. broad. 

4. Dorsal keel of the fruiting carpel crenulate. P. tricarinatus 1. 

4.* Dorsal keel of the fruiting carpel smooth. P. australiensis 2. 

3.* Floating leaf-blades narrow-elliptical to lanceolate, less than 1 cm. broad. .. 
. P. javanicus 3. 

2.* Leaves all alike, sessile or nearly so, submerged. 

5. Leaves orbicular, ovate or lanceolate-triangular.P. perfoliatus 4. 

5.* Leaves lanceolate-oblong to linear. 

6. Leaves with minutely toothed margins.P. crispus 5. 

6* Leaves with entire margins. 

7. Leaves acute at the apex ; stem conspicuously flattened. 
. P. acutifolius 6 

1.* Leaves obtuse at the apex ; stem terete or slightly flattened. 
. P. ochreatus 7. 

1.* Lower part of the stipule adnate to the leaf, forming a basal sheath.P. pectinatus 8. 

1. P. tricarinatus F. Muell. et A. Berm, in Journ. Bot. XXX (1892) 229 ; 
F. M. Bail., Qld. Flora (1902) 1709 ; Aschers. & Graebn. in Pflanzenreich (1907) 
54 ; Domin in Bibl. Bot. XX (1915) 253 ; Maiden & Betche, Census (1916) 11 ; 
Ewart, FI. Vic. (1930) 87 ; Gardner, Enum. PI. W.A. (1930) 4 ; Black, FI. S.A., 
ed. 2 (1943) 48. Stem terete. Upper and lower leaves dissimilar, all variable in 
shape and size. Upper leaves petiolate, the blades usually floating, coriaceous and 
opaque, with numerous nerves, broad-elliptical to ovate-lanceolate, occasionally 
lanceolate-elliptical, often subcordate at the base, less than 2 cm. to more than 10 cm. 
long. Lower leaves sessile or tapering to a short petiole, submerged, translucent, 
elongate-lanceolate, up to 20 cm. long, frequently disintegrating before the inflores¬ 
cences mature. Stipules up to 4 cm. in length, soon becoming lacerated. Spike 
dense, up to 5 cm. long. Fruiting carpels with 3 crenulate keels, the lateral keels 
usually terminating in a short blunt basal spur. “ Floating Pondweed ”. P. 
sulcatus A. Benn. in Ann. Naturh. Hofmus. Wien VII (1892) 294 ; Aschers. & 
Graebn. in Pflanzenreich (1907) 54 ; Maiden & Betche, Census (1916) 11 ; Ewart, 
FI. Vic. (1930) 87 ; P. similis A. Benn. in Journ. Bot. XL (1902) 146 ; Aschers. & 
Graebn. in Pflanzenreich (1907) 64 ; P. muricatus Hagstrom in Svensk Vet.-akad. 
Handl. LV (1916) 165. 
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Throughout the State. Deepwater, Boorman 10.1901 (3786) ; Bcardy R., N. of Glen 
Innes, Johnson 11.1951 (17545); Terry-hie-hie Creek, Burrows 11.I9J8 (3772); Moredun 
Creek, McKie 12.1929 (3787) ; Narrabri, Musson 1891 (3771) ; Moona Plains, Walcha, 
Crawford 1884 (3793). 11.1904 (3794) ; Tia R. near Walcha, Maiden 11.1897 (3788) ; Wilga 
Tank, Spurway 10.1918 (3776) ; Bogan R., Nyngan, Boorman 1.1914 (3779) ; Barrington 
Tops, Fraser & Vickery 1934 (3796) ; Macquarie R. near Narromine, Betche 2.1901 (3780) ; 
Macquarie R., Dubbo, Boorman 1.1914 (3784) ; Strahorn State Forest, Mungery Constable 
9.1951 (17566) ; Cudgegong R„ Appletree Flat, Ingram 10.1953 (29927) ; Bogan Gate, Boorman 
11.1906 (3777) ; Euabalong, Boorman 5.1906 (3778) ; Hillston, Cheel 3.1926 (19387) : Fish 
R., Maiden and Cambage 4.1909 (3797) ; Nepean R„ Forsyth 3.1899 (3827) ; Nepean, Deane 
9.1888 (16657); Mulgoa, Vickery 10.1936 (3775) ; Casula, McKee 12.1953 (16405) ; Lcumcah, 
Johnson 11.1948 (6598); Booligal, Bruckner 1885 (3829); Binalong, Mair 11.1950 (24168); 
Goulburn, Lumsden 1.1906 (3815); Barber’s Creek. Maiden 1.1898 (3814); Queanbeyan, 
Cambage No. 3267, 12.1911 (3816) ; Kiandra district, Betche 2.1897 (3819) ; Mahonga, 8 miles 
N.W. of Rand, McBarron No. 6003, 11.1952 (21361) ; Bulgandry, McBarron & Tindale 10.1952 
(21359) ; Holbrook, McBarron No. 1356, 1.1948 (4819) ; Walla Walla, McBarron No. 2611, 
11.1948 (6948), No. 5807, 12.1951 (19471), No. 5814. 12.1951 (19470) ; Balldale, McBarron 
No. 6025, 12.1952 (21360) ; Albury, McBarron No. 1842, 8.1948 (6536) ; Snowy R Maiden 
1.1898 (3820) ; Ingeegoodbce R„ Costin 2.1949 (7643) ; Delegate common, Forsyth 1.1910 
(3822). Also in Queensland, Victoria, Tasmania, South Australia, and Western Australia. 

Many of the early Australian authors included this and other broad-leaved species in 
P. natans L. Some New South Wales specimens have been determined by European authorities 
as P. cheesemanii A. Benn. but as they lack fruit it is impossible to confirm this determination 
and they are included here in P. tricarinatus. 

2. P. australiensis A. Benn. in Journ. Bot. XLVIII (1910) 149 ; Maiden & 
Betche, Census (1916) 11 ; Ewart, FI. Vic. (1930) 86. Stem terete. Leaves petiolate, 
the petiole variable but shorter than the blade. Upper leaf-blades coriaceous or 
thin and translucent, broad-elliptical to ovate, up to 7 cm. long. Lower leaf-blades 
translucent, narrow-ovate to oblanceolate. Stipules 2 cm. "long. Spike dense, 
2.5 cm. long. Fruiting carpels with 3 non-crenulate keels, the lateral keels 
occasionally terminating in an inconspicuous spur. 

Sans Souci, Camfield 1.1903 (3804, 3805), 12.1903 (3803). Also in Victoria. 

3. P. javanicus Hassk. in Act. Soc. Ind.-Neerl. I (1856) 26 ; Moore & Betche, 
Handb. FI. N.S.W. (1893) 432 ; F. M. Bail., Qld. Flora (1902) 1709 ; Aschers. & 
Graebn. in Pflanzenreich (1907) 46 ; Domin in Bibl. Bot. XX (1915) 252 ; Maiden 
& Betche, Census (1916) 11 ; Gardner, Enum. PI. W.A. (1930) 4. Stem terete. 
Upper and lower leaves dissimilar. Upper leaves petiolate, the blades floating, 
coriaceous and opaque, with 5-7 nerves, narrow-elliptical, 2-3.5 cm. long. Lower 
leaves sessile, submerged, translucent, linear but tapering at the apex and" the base, 
usually less than 0.2 cm. broad. Stipules 1.5 cm. long, soon becoming lacerated'. 
Spike dense, up to 1.5 cm. long. Fruiting carpels keeled, with a prominent beak. 
P. lenuicaulis F. Muell., Fragm. I (1859) 90 ; Benth., FI. Austr. VII (1878) 171 ; 
P. ligulatus Hagstrom in Svensk. Vet.-akad. ITandl. LV (1916) 131 ; P ouinc/uenervius 
Hagstrom, Lc., 130. 

„ North and Central Coast. Orara R., Cheel 9.1916 (3795) ; Centennial Park, Hamilton 
3.1899 (14302) ; Centennial Park, Maiden 10.1897 (3810), 7.1897 (3812) Also in Queensland, 
Western Australia, Asia and Africa. 

4. P. perfoliatus L., Sp. PI. (1753) 126 ; Benth., FI. Austr. VII (1878) 172 ; 
Moore & Betche, Handb. FI. N.S.W. (1893) 432 ; F. M. Bail., Qld. Flora (1902) 
1710 ; Rodway, Tas. Flora (1903) 227 ; Aschers. & Graebn. in Pflanzenreich 
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(1907) 92 ; Maiden & Betche, Census (1916) 11 ; Ewart, FI. Vic. (1930) 87. Stem 
terete. Leaves submerged, variable in size, orbicular to ovate or triangular, cordate 
or stem-clasping, with many nerves. Stipules up to 1 cm. long, evanescent. Spike 
usually less than 2 cm. in length. Fruiting carpels slightly compressed but scarcely 
angular or beaked. 

., ., Coast, Tablelands and Slopes, occasionally Plains. Koreelah Peak to White Swamp. 
Maiden 12.1907 (3899); Clarence R., Grafton, Boorman 1.1914 (3917); Narrabri Cleland 

1916 (3879); Manilla R. near Barraba, Rupp 10.1912 (3913); Tia R. near Walcha. Maiden 
11.1897 (3903) ; Moonan Flat, Maiden & Boorman 5.1902 (3905) ; Upper Hastings R. 
Maiden 11.1897 (3902) ; McLeay’s R., Casement 1889 (3904) ; Macquarie R. near Narromine 
Betche 2.1901 (3915, 3916); Macquarie R., Dubbo, Boorman 1.1914 (3911); Barrington R 
Barrington, Johnson 10.1953 (26616); Nepean R„ S of Castlereagh, Ford 2.1954 (26585)': 

Nepean R ‘19t9 (3902 V,N°Pean R- Forsyth 3.1899 (3908) ; Nepean R„ Betche 9.1888 
(3909 3918) ; Nepean R„ Fletcher 9.1888 (3910) ; Cox’s R„ Lucas 2.1900 (3914); Gudgenby, 
^a(r’hage 1.1912 (3912) ; Yarrogobilly R., Betche 2.1897 (3897). Also in Queensland, Victoria 
and Tasmania, and widespread in the Northern Hemisphere. 

5. P. crispus L., Sp. PI. (1753) 126 ; Benth. FI. Austr. VII (1878) 172 : Moore 
& Betche, Handb. FI. N.S.W. (1893) 432 ; F. M. Bail., Qld. Flora (1902) 
1710 ; Aschers. & Graebn. in Pflanzenreich (1907) 97 ; Domin in Bibl. Bot. XX 
Lie) a53 ’ Maiden & Betche' Census (1916) 11 ; Ewart, FI. Vic. (1930) 87 ; Black, 
FI. S.A., ed. 2 (1943) 48. Stem compressed. Leaves submerged, linear-oblong, 
obtuse, 0.5-1.5 cm. broad, with minutely dentate, usually undulate, margins and 
3 nerves. Stipules up to 2 cm. long, evanescent. Spike short. Fruiting carpels 
obtusely keeled, the keel smooth or crenulate, with a long, often falcate, beak. 

o iai*T^Qm8h0^ the ?ta‘e’ ,Rous> Rlchmond R-, Bauerlen 4.1891 (3883) ; Orara R„ Cheel 
9.1916 (3880) ; Georges Creek, Guyra, McKie 12.1929 (3888) ; Darling R., Bourkc (3889) ; 
Darling R. near Bourke, Betche 9.1883 (3884, 3887); Boggabri, Cambage 10.1912 (3881); 

amoi R., Gunnedah, Boorman 10.1914 (3877) ; near Cobar, L. Abrahams 1910 (3878) ; Tia 
R. near Walcha, Maiden 11.1897 (3886) ; Macquarie R. near Narromine, Betche 2.1901 (3890) ; 
Goulburn R below Lee s Pinch. Tmdale 10.1953 (26172) ; Goulburn R., 6 miles E. of Wollar, 
;.°h"s°n 9;J?5J (17661) ; Monsset, Boorman 9.1907 (3882) ; Emu Plains, Constable 12.1948 
tvIa-ma L>°Burragorang Valley, Garden 4.1951 (15652) ; Goulburn, McBarron 
t rsoa 95ai .i Sn,owy R-. Maiden 1.1898 (3891) ; Snowy R„ Jindabyne, Maiden 
Hemisphere ^ A so m a ot^er States except Tasmania, and widespread in the Northern 

in a 6‘ P\ acIut/l,fol,us Link in Roem- et Schult., Syst. Veg. Ill (1818) 513 ; Benth., 
a ' uAustr; ™ (1878) 173 ; Moore & Betche, Handb. FI. N.S.W. (1893) 432 ; 
Aschers. & Graebn. in Pflanzenreich (1907) 103 ; Maiden & Betche, Census (1916) 
11 ; Ewart FL Vic. (1930) 89 ; Black, FI. S.A., ed. 2 (1943) 48. Stem usually 
conspicuously flattened. Leaves submerged, linear, acute, up to 4 cm. wide, with 
numerous fine nerves and a conspicuous midrib. Stipules to 2.5 cm. long, persistent 
but becoming lacerated. Spike short, few-flowered. Fruiting carpels somewhat 
keeled, the keel often slightly crenulate. 

Murray R., Mueller (3871). Also widespread in the Northern Hemisphere. 

7. P. ochrcatus Raoul in Ann. Sc. Nat., ser. 3, II (1844) 117 ; Aschers. & 
Graebn. in Pflanzenreich (1907) 101 ; Maiden & Betche, Census (1916) 11 ; Ewart, 
pl- Y1C- 093(>) 89 ; Gardner, Enum. PI. W.A. (1930) 4 ; Black, FI. S.A., ed. 2 
(1943) 48. Stem terete or somewhat flattened. Leaves submerged, linear, obtuse 
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at the apex, often shortly mucronate, less than 0.5 cm. broad, with numerous fine 
nerves. Stipules up to 1.5 cm. long, persistent but becoming lacerated. Fruiting 
carpels keeled, with a prominent, recurved beak. P. furcatus Hagstrom in Svensk. 
Vet.-akad. Handl. LV, No. 5 (1916) 80. 

Widely distributed. Koreelah Peak to White Swamp, Maiden 12.1907 (3845) ; Drake, 
Boorman 10.1901 (3842) ; George’s Creek, Guyra, McKie 12.1929 (3849) ; Tia R. near Walcha, 
Maiden 11.1897 (3831, 3835) ; Moona Plains, Walcha, Crawford 11.1904 (3843) ; Upper Hastings 
R., Maiden 11.1897 (3841) ; Kandos, per Kandos Cement Co. 8.1940 (3855) ; Wyong Creek, 
Betche, 10.1893 (3834) ; Fairy Dell Bye-wash, Mt. Victoria, Maiden 4.1906 (3848) ; Obcron, 
Garden 11.1952 (20636) ; South Creek. Fletcher 10.1888 (3851) ; St. Mary’s, Fletcher 10.1888 
(3850); Creek near St. Mary's, Betche 11.1888 (3833); Prospect Reservoir, Stokes 12.1906 
(3853) ; Canal of Sydney Water Supply, Medical Officer 7.1910 (3852) ; Ryde, Deane 11.1884 
(16655) ; Centennial Park, Hamilton 11.1908 (3847) ; Centennial Park, Forsyth 10.1894 (3838) ; 
Mulgoa, Vickery 10.1936 (3856) ; Botany, Boorman 4.1914 (3854) ; Wyangala Dam, Tinckam 
2.1947 (3072) ; Goulburn, McBarron No. 6211, 12.1953 (26547) ; Goulbum, Lumsden 1.1906 
(3844) ; Braidwood, Bauerlen 12.1884 (3846) ; Jerilderic, Creed 3.1951 (15045) ; Yarrogobilly 
R., Betche 2.1897 (3837) ; Tumberumbah Creek, Boorman 10.1916 (3857) ; Albury, McBarron 
No. 6065, 12.1952 (22027). Also in all other States and in New Zealand. 

Some early Australian authors erroneously referred material of this species to P. obtusi- 
folius Mert. et Koch. 

8. P. pectinatus L., Sp. PI. (1753) 127 ; Benth., FI. Austr. VII (1878) 174, 
F. M. Bail., Qld. Flora (1902) 1710 ; Rodway, Tas. Flora (1903) 227 ; Aschers. 
& Graebn. in Pfianzenreich (1907) 121 ; Ewart, FI. Vic. (1930) 88 ; Gardner, 
Enum. PI. W.A. (1930) 4 ; Black, FI. S.A., ed. 2 (1943) 48. Stem slender, more 
or less terete. Leaves submerged, narrow-linear, usually less than 0.2 cm. wide. 
Stipules adnate to the leaf below forming a basal sheath and free above forming 
a deciduous ligule. Spike few-flowered, lax. Fruiting carpels about 0.4 cm. in 
ength, obscurely keeled, with a short beak. 

Toronto, Lake Macquarie, Lucas and Hamilton 1.1918 (3872). Also in Victoria, Tas¬ 
mania, South Australia and Western Australia, and widespread throughout the world. 

10. RUPPIACEAE 

(By Joy Thompson) 

Flowers hermaphrodite, dichogamous, small, few, arranged in terminal 
spikes at first enclosed in the sheathing leaf base, later much elongated. Bracts 
absent. Perianth absent. Stamens 2, the filaments short and broad, the anthers 
extrorse, the loculi reniform and separated by the connective. Carpels 4 or more, 
the stigma peltate, the ovule one, pendulous from the apex of the carpel, campylo- 
tropous. Fruiting carpels indehiscent, long-stipitate, the peduncle often spirally 
twisted. Seed without endosperm. 

Aquatic herbs of salt, brackish or occasionally fresh water. Leaves opposite 
or alternate, filiform, sheathing at the base. 

A single genus, Ruppia. 
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RUPPIA L. 

Characters as for the family. 

A genus of two species widespread in temperate and subtropical regions. 
both are found in New South Wales. 

1. Fruiting peduncles elongated, usually spirally twisted.R. spiralis 1. 

1.* Fruiting peduncles short, not spirally twisted.. R. maritima 2. 

1. R. spiralis Dumort., FI. Belg. (1827) 164 ; Setchell in Proc. Calif. Acad. 
Sc., ser. 4, XXV (1946) 471 ; Clapham, Tutin & Warburg, FI. Br. Isles (1952) 1210. 
Leaves filiform, usually less than 0.1 cm. broad, with a dilated sheathing base. 
Peduncle much, but variably, elongated after anthesis, usually spirally twisted. 
Fruiting carpels beaked, often very obliquely, variable in size and shape. R. 
maritima L. ssp. spiralis (Dumort.) Aschers. et Graebn. in Pfianzenreich (1907) 142. 

Coast, in subsalinc lagoons and estuaries. Tuggerah, Boorman 11.1900 (2432); 
Tuggerah Lake, Betche 10.1893 (2434) ; Deewhy Lagoon, Mair 5.1947 (3489) ; near Manly, 
Fletcher 1893 (2439) ; lagoons behind Manly, Betche 1.1889 (2433); Manly, Fletcher 1893 
(2435) ; Corrimal, Mills 9.1940 (2436). Also in Tasmania, South Australia and Western 
Australia, and widespread in temperate and subtropical areas of the world. 

Most Australian authors have included this species in R. maritima L. 

2. R. maritima L., Sp. PI. (1753) 127. Very similar to the preceding species. 
Differing only in the peduncles which are not elongated and spirally twisted after 
anthesis. R. rostellata Koch, ex Reichb., Ic. PI. Crit. II (1824) 66. 

Parramatta, Betche 11.1881 (2437). Also in Queensland, and widespread in temperate 
and subtropical areas of the world. 

11. ZANNICHELLIACEAE 

(By Joy Thompson) 

Flowers monoecious or dioecious, minute, axillary, solitary or in cymes. 
Perianth of 3 small, free scales or absent. Stamens 3,2 or 1, the anthers 2- or 1-celled, 
opening lengthwise, the pollen globose or thread-like. Carpels 1-9, free, the style 
simple or 2-4-lobed, the ovule one, pendulous. Fruiting carpels sessile or stipitate, 
indehiscent. Seed pendulous, without endosperm. 

Submerged aquatic herbs of fresh, brackish or salt water. Rhizome creeping, 
slender. Leaves alternate or opposite or crowded at the nodes, linear, sheathing 
at the base, the flowering leaves sometimes reduced to sheaths. Sheaths often 
ligulate at the apex. 

A family of 6 genera, widely distributed, most found in Australia but only 
one occurring in New South Wales. 
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LEPILAENA J. Drumm. ex Harv. 

Submerged plants of fresh or brackish water, with long, filiform stems. 
Leaves alternate, or the floral leaves opposite, filiform, dilated below into a sheathing 
base. Sheaths broad, often ligulate. Flowers minute, axillary, dioecious or rarely 
monoecious, solitary in the sheathing bases of floral leaves. Male flowers shortly 
pedicellate, the perianth minute, the anthers 1 or 3 united by their backs to form 
a solid column, each anther 2-celled, sessile. Pollen globose. Female flowers 
sessile or pedicellate, the perianth of 3 hyaline segments, the carpels usually 3, 
distinct, sessile or shortly stipitate, narrowed into a short or long style, the ovule 
solitary, pendulous. Mature carpels oblong, coriaceous, indehiscent, beaked with 
the remains of the persistent style. Seed oblong, the testa membranous, the embryo 
with a thick obtuse radicle and a tapering involute cotyledonous end. 

A genus of 4 species found only in Australia and New Zealand. All species 
occur in Australia, 2 of them in New South Wales. 

1. Stamen one, the connective produced to an apiculate point ; style usually longer 
than the mature carpel. L. bilocularis 1. 

1.* Stamens 3, united, the connective not produced ; style shorter than the mature carpel. 
. L. australis 2. 

1. L. bilocularis T. Kirk in Trans. & Proc. N.Z. Inst. 1895, XXVIII (1896) 
500 ; Cheeseman, Man. N.Z. Flora, ed. 2 (1925) 130. Leaves alternate, linear, 
up to 5 cm. long, less than 0.1 cm. wide, the margin entire, the apex truncate, the 
margins and midvein produced to form 3 apical teeth. Male flowers with one 
sessile, 2-celled anther, the connective produced to form a sharp point. Female 
flowers almost sessile, the perianth segments oblanceolate, acute, bifid, the style 
up to 0.2 cm. long, the stigma obliquely funnel-shaped and often fimbriate. Fruiting 
carpels very shortly stalked, 0.1 cm. long, gibbous-oblong, with a narrow beak 
more than 0.1 cm. long. 

Maffra, near Dalgety, Hotchkiss No. 100, 1.1954 (27519). Also in Victoria, Tasmania 
and New Zealand. 

2. L. australis J. Drummond ex Harv. in Hook. Kew Journ. VII (1855) 58 ; 
Benth., FI. Austr. VII (1878) 179 ; Black, FI. S.A., ed. 2 (1943) 47. Leaves alternate 
or opposite and clustered on some fertile branches, linear, up to 5 cm. long, up to 
0.1 cm. wide, tapering towards an acute apex, usually minutely denticulate. Male 
flowers with 3 sessile, 2-celled anthers, the connective not produced beyond the 
cells. Female flowers on very long pedicels, the perianth-segments ovate to obovate, 
obtuse, the style very short, the stigma obliquely funnel-shaped. Fruiting carpels 
on short, stout stalks, 0.2 cm. long, oblong, 3-keeled, with a short beak 0.1 cm. 
long. Althenia australis (J. Drumm. ex Harv.) Aschers. in Engl, et Prantl, Pfian- 
zenfam. II (1887) 214 ; Aschers. & Graebn. in Pflanzenreich (1907) 159 ; Ewart, 
FI. Vic. (1930) 85 ; Gardner, Enum. PI. W.A. (1930) 4. 

Six miles N.W. of Howlong, McBarron No. 5752, 11.1951 (17781). Also in Victoria, 
South Australia and Western Australia. 

Cymodocea serrulata (R. Br.) Aschers. et Magnus and C. antarctica (Labill.) 
Endl. are listed by Maiden & Betche in the Census of N.S.W. Plants (1916). There 
are no specimens from this State in the National Herbarium of N.S.W. but C. 
serrulata occurs in Queensland and C. antarctica in Victoria. 
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Diplanthera uninervis (Forsk.) Aschers. is listed by Maiden & Betche in the 
Census of N.S.W. Plants (1916) and a specimen from the Richmond river is mentioned 
by Ascherson in Pflanzenreich (1907). This may be based on an erroneous 
determination of a species of another genus. There are no specimens in the 
National Herbarium of N.S.W. 

12. NAJADACEAE 

(By Joy Thompson) 

Flowers unisexual, monoecious or rarely dioecious, very small, borne at the 
base of the branches. Male flower usually subsessile and included in a spathe, the 
perianth 2-lipped at the apex, the stamen one, the anther sessile, 1-4-celled, opening 
by slits lengthwise. Female flower with perianth absent or thin and adhering to 
the carpel, the ovary of 1 carpel, 1-celled, the stigmas 2-4, the ovule one, erect from 
the base, anatropous. Fruit usually embraced by the leaf sheath, indehiscent. Seed 
with a thin testa, the embryo straight with a large hypocotyl and radicle, endosperm 
absent. 

Small, annual, submerged plants of fresh or brackish water. Stem slender, 
much-branched. Leaves small, sub-opposite or verticillate, sessile, linear, entire 
or toothed, sheathing at the base, a pair of minute scales within the sheath. 

A single genus, Najas. 

NAJAS L. 

Characters as for the family. 

A large genus with species widely distributed in temperate and tropical 
regions. Two are found in New South Wales. 

1. Leaf-shcaths produced into stipuliform lobes ; leaves minutely toothed.N. tenuifolia 1. 

1.* Leaf-sheaths not produced into stipuliform lobes ; leaves in Australian specimens 
prominently toothed..-. marina 2. 

1. N. tenuifolia R. Br., Prodr. (1810) 345 ; Benth., FI. Austr. VII (1878) 
181 ; Moore & Betche, Handb. FI. N.S.W. (1893) 434 ; Maiden & Betche, Census 
(1916) 12 ; Ewart, FI. Vic. (1930) 90 ; Gardner, Enum PI. W.A. (1930) 4 ; Black, 
FI. S.A., ed. 2. (1943) 49. Stems slender. Leaves narrow-linear, up to 3.5 crn. 
long and 0.1 cm. broad, with numerous minute teeth along the margins. Leaf- 
sheaths short, produced on each side into lanceolate, ciliate-toothcd stipuliform 
lobes. Male flower stipitate, oblong, less than 0.2 cm. long. Female flower with 
a narrow-oblong carpel bearing a filiform, bifid style as long as the carpel. Fruit 
0.2 cm. long, ellipsoid. 
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Throughout the State. Dalmorton, Boorman 1.1907 (27292) ; Macquarie R. near 
Narromine, Betche 2.1901 (2549) ; Allyn R., Boorman 8.1906 (2550) ; near Wiseman’s Ferry,. 
Woods 1.1947 (2548); Duck Creek, Clyde, Lucas 3.1916 (2552); Menangle, McBarron No. 
6303, 5.1954 (27291) ; Lacy’s Crossing, Burragorang Valley, Garden 4.1951 (27293) ; Walla 
Walla, McBarron No. 4269, 11.1949 (11369), No. 4398, 1.1950 (11370), No. 4686, 7.1950 
(11900). Also in all other States except Tasmania. 

2. N. marina L., Sp. PI. (1753) 1015. Stems slender or broad, often bearing 
triangular teeth. Leaves linear, variable in length and breadth, the margins usually 
bearing prominent, curved-triangular teeth, the sheath short, broad, often toothed 
but not produced into lanceolate lobes. Male flower oblong, the perianth entirely 
enclosing the anther, at length bursting at the apex, the anther 4-cellcd. Female 
flower with an oblong carpel bearing a 2- or 3-fid stigma. Fruit up to 0.8 cm. in 
length, ellipsoid. N. major All., FI. Pedem. II (1785) 221 ; N. muricata Thuill., 
FI. Paris, ed. 2 (1799) 509. 

A species widespread over tropical and temperate regions. 

ssp. armata {Lindb. /.) Horn af Rantzien in Kew Bull., No. 1 (1952) 29.. 
Internodes and leaves densely toothed, the teeth stout and spine-like. N. muricata 
Delile, FI. Egypte (1813) 281, non Thuill. ; N. marina L. var. muricata (Del.) A. Br. 
ex K. Schum., FI. Brasil. Ill (1894) 725 ; Rendle in Pflanzenreich (1901) 8 ; Maiden 
& Betche, Census (1916) 12. 

Maria F°r. Dept. Sydney No. 2206, 7.1897 (2551). Also in all other States except 
Victoria and Tasmania, and widespread in the warmer regions of the Old World. 

Most Australian authors have not distinguished this subspecies. Australian material 
has usually been referred to N. major All. 

N. leichhardtii Magnus is recorded from Australiajby Rendle in Pflanzenreich 
(1901) 17. There is no evidence that this is a New South Wales species and there: 
are no specimens from this State in the National Herbarium of New South Wales. 

13. ZOSTERACEAE 

(By Joy Thompson) 

Flowers monoecious or dioecious, arranged on one side of a flattened axis,, 
at first enclosed in the leaf-sheath. Bracts absent. Perianth absent, often repre¬ 
sented by a row of bract-like lobes on each side of the axis. Male flowers reduced 
to one 1-celled, dorsifixed, sessile anther. Female flowers consisting of an ovary 
with 2 stigmas, the ovule pendulous, orthotropous. Fruit indchiscent or irregularly 
dehiscent. Seed without endosperm. 

Submerged marine rhizomatous perennials with flattened stems. Leaves in 
2 rows, linear, sheathing at the base, the sheaths with stipule-like margins. 

A family of 2 genera, one in the Northern Pacific region, the other widely? 
distributed. 
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ZOSTER A L. 

Submerged marine plants with an elongated rhizome rooting at the nodes. 
Leaves alternate, distichous, sessile, linear, with a well-developed sheathing base. 
Flowering shoots erect, sympodial. Inflorescence enclosed in the leaf-sheath. 
Male and female flowers alternating in 2 longitudinal rows on the upper surface of 
the flattened axis. Perianth absent. Stamen consisting of 2 half-anthers lying flat 
on the axis. Style with 2 thread-like deciduous stigmas. Ovary with a single 
pendulous ovule. Lobes along the edge of the spadix absent or approximately 
equal in number to the carpels and at first bent over them. Fruit ovoid, the pericarp 
thin, the testa thick and tough. Seed almost filled with the larger lower portion 
of the hypocotyl which has a longitudinal groove containing the bent upper portion. 

A small genus widespread on sea coasts in temperate zones. Three species 
are found in Australia, two in New South Wales. 

1. Apex of the leaf rounded or retuse, not deeply notched. Z.capricorni 1. 

1.* Apex of the leaf split by a deep triangular notch. Z. muelleri 2. 

1. Z. capricorni Aschers. in Sitzber. Gcs. Naturf. Freunde Berl. (1876) 11 ; 
Aschers. & Graebn. in Planzenreich (1907) 31 ; Ostenf. in Proc. Roy. Soc. Vic. 
XXVII (1915) 184 ; Maiden & Betche, Census (1916) 11 ; Setchell in Proc. Nat. 
Acad. Sc. XIX (1933) 814. Leaves linear, 0.2-0.4 cm. wide, with 3, 5 or rarely 
7 primary nerves, the outermost either marginal or removed from the margin, and 
usually 3-5 secondary nerves in each interspace. Apex of the leaf rounded or 
retuse, serrulate. Leaf-sheath open. Axis of the inflorescence usually less than 2 
cm. long, its margins folded inwards and bearing ovate lobes, the lobes separated 
from one another by 1.5 to 3 times their diameter. Fruit ovoid, 0.2 cm. long, 
smooth. 

Coast. Pittwatcr, near Palm Beach, Fraser 3.1945 (2417) ; Pittwater, Vickery & Jones 
12.1945 (2426) ; Sailors Bay, Northbridge, Pope 3.1945 (2425); Chinaman’s Beach, Port Jackson, 
Garden 3.1954 (27019) ; Sirius Cove, Mosman, Lee 12.1945 (2423) ; Sandringham, Lucas 
12.1912 (2424); Sans Souci, Boorman 12.1915 (2427); Woronora R., Betche 10.1894 (2418); 
Cabbage Tree Bay, Port Hacking, Thorpe 2.1952 (19030), 5.1952 (27018) ; South West Arm, 
Port Hacking, Johnson 8.1946 (7212). 

2. Z. muelleri Irmisch in Aschers. in Sitzber. Ges. Naturf. Freunde Berl. 
(1867) 168 ; Aschers. & Graebn. in Pflanzenreich (1907) 32 ; Ostenf. in Proc. Roy. 
Soc. Vic. XXVII (1915) 184 ; Maiden & Betche, Census (1916) 11 ; Setchell in Proc. 
Nat. Acad. Sc. XIX (1933) 815 ; Black, FI. S.A., ed. 2 (1943) 46. Leaves linear, 
with 3 primary nerves, the outermost always close to the margin, and usually 4-6, 
often indistinct, secondary nerves in the interspaces. Apex of the leaf rounded 
but split by a deep triangular notch. Leaf-sheath open. Axis of the inflorescence 
usually less than 2.5 cm. long, its margins folded inwards and bearing subquadrate 
lobes, the lobes separated from one another by 3 times their diameter. Fruit ovoid, 
0.2 cm. long, smooth. 

Pittwater, Lee 3.1945 (2421). Also in Victoria and South Australia. 
Most references to Z. nana Roth, in Australian literature will apply to this species but 

some may apply to Z. capricorni. 

In a recent paper Ferguson Wood (Proc. Linn. Soc. N.S.W. LXXXIV (1959) 
218-226) claims to have found a third species of Zostera, which he refers to 
Z. tasmanica Martens ex Aschers., on the south coast of N.S.W. There are no 
specimens from this State in the National Herbarium of N.S.W. 
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14. APONOGETONACEAE 

(By Joy Thompson) 

Flowers hermaphrodite, small, in simple or forked spikes on long peduncles. 
Bracts absent. Perianth segments 1-3, or absent, sometimes petaloid and bract¬ 
like,^ equal or unequal, usually persistent. Stamens 6 or more, free, hypogynous, 
persistent, the anthers extrorse, small, 2-celled, the pollen subglobose or ellipsoid. 
Carpels free, usually 3, occasionally more, sessile, 1-locular, the style short, usually 
persistent, the ovules 2 or more, basal, ascending, anatropous. Fruiting carpels 
beaked, opening on the adaxial side. Seeds without endosperm, the embryo straight. 

Aquatic herbs of fresh water with submerged or floating leaves. Rhizomes 
tuberous, with fibrous roots. Leaves basal, the petioles long, the blades oblong to 
linear-lanceolate with a few principal parallel nerves and numerous transverse 
secondary nerves. 

A single genus, Aponogeton. 

APONOGETON L.f. 

Characters as for the family. 

A large genus with many species in Africa and tropical Asia. Two species 
are found in Australia, one in New South Wales. 

A. elongatus F. Muell. ex Benth., FI. Austr. VII (1878) 189 ; Moore & Betche, 
Handb. FI. N.S.W. (1893) 432 ; F. M. Bail., Qld. Flora (1902) 1708 ; Krause & 
Engler in Pfianzenreich (1906) 11 ; Maiden & Betche, Census (1916) II ; Ewart 
& Davies, FI. N. Terr. (1917) 21 ; Gardner, Enum. PI. W.A. (1930) 4. Leaf-blade 
submerged, membranous, 10 to more than 30 cm. long, usually less than 3 cm. 
broad. Spike simple, slender. Perianth-segments spathulate, 0.2 cm. long, the 
stamens slightly longer, the ovary contracted at the apex into a short style. Fruiting 
carpels 0.3 cm. long, the beak almost lateral. 

n Tintenbar Bauerlen 10.1894 (2587); Orara R„ Coramba, Boorman 
11.1912 (-585) , Orara R., Cheel 9.1916 (2588). Also in Queensland, Western Australia and 
Northern Territory. 

A. natans (L.) Krause et Engler has been listed for New South Wales by 
Moore & Betche, Handb. FI. N.S.W. (1893), as A. monostachyus, and by Maiden 
& Betche, Census (1916), but it is doubtful whether this species’extends as far south 
as this State. 

15. POSIDONIACEAE 
(By Joy Thompson) 

Flowers hermaphrodite, in pedunculate axillary and terminal spikes, the 
spikes several, subtended by reduced leaves. Bracts absent. Perianth of 3 caducous 
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scales or absent. Stamens 3-4, hypogynous, the anthers large, sessile, with a thick 
connective produced beyond the cells. Ovary superior, 1-celled with a sessile 
stigma, the ovule elongated, parietal. Fruits ovoid, fleshy, indehiscent. Seed 
without endosperm, the embryo with a straight cotyledon. 

Submerged marine rhizomatous perennials with rhizome and stem densely 
covered with persistent fibrous leaf-bases. Leaves linear, flat, coriaceous, entire 
or serrulate, rounded at the apex, sheathing at the base, the sheaths open and 
ligulate. 

A single genus, Posidonia. 

POSIDONIA Koenig 

Characters as for the family. 

A genus of two species, one in Europe and the Mediterranean region and one 
endemic in Australia. 

Ferguson Wood (Proc. Linn. Soc. N.S.W. LXXXIV (1959) 220) mentions 
two unnamed forms in eastern Australia. 

P. australis Hook. /., FI. Tas. II (1860) 43 ; Benth., FI. Austr. VII (1878) 
175 ; Moore & Betche, Handb. FI. N.S.W. (1893) 433 ; Rodway, Tas. Flora (1903) 
228 ; Ostenf. in Dansk Bot. Arkiv II (1916) 31 ; Maiden & Betche, Census (1916) 
11 ; Ewart, FI. Vic. (1930) 83 ; Gardner, Enum. PI. W.A. (1930) 4 ; Black, FI. 
S.A., ed. 2 (1943) 47. Rhizomes and stems covered with long fibres. Leaves up 
to 1 cm. wide, often 50 cm. long, with numerous longitudinal nerves. Spikes 
several together, lax, usually 6-flowered, the lowest subtended by a long leaf, the 
upper by shorter leaves. Stamens with ovate-lanceolate persistent connectives. 
Fruit obliquely acuminate-ovoid, 2.5 cm. long. 

Central and South Coast. Palm Beach, Pittwater, Vickery & Lee 12.1945 (2444) ; Pitt- 
water, Vickery & Jones 12.1945 (2443, 2445) ; Cabbage Tree Bay, Port Hacking, Thorpe 
2.1952 (19029) ; Sussex Haven, George’s Basin, Hedley 10.1905 (2446) ; Narooma, Jones 
10.1947 (4486). Also in Victoria, Tasmania, South Australia and Western Australia. A material 
known as “ Marine Fibre ” has been obtained from this species. 

16. JUNCAGINACEAE 

(By Joy Thompson) 

Flowers usually hermaphrodite, small, in terminal spikes or racemes. Bracts 
absent. Perianth-segments 2-6, 2-seriate, usually green and sepaloid. Stamens 
usually 6 or 4, sessile or with very short filaments, the anthers 2-celled, extrorse, 
opening by slits lengthwise. Carpels usually 6 or 4, free or connate, superior, the 
style usually absent, the stigma often papillose, inserted at the apex of the ovary, 
the ovule one, rarely 2, basal and erect or apical and pendulous, anatropous. Fruit 
dry, variable. Seed without endosperm, the embryo straight. 
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Glabrous marsh herbs, annual or perennial. Leaves distichous, linear 
broadly sheathing at the base. ’ ’ 

A small family of only 3 genera, 2 in Australia, one endemic, both in 
South Wales. w 

1. Ovule erect.Triglochin 1 

!•* °vule Pendulous.Maundia 2. 

1. TRIGLOCHIN L. 

Marsh or aquatic herbs. Leaves radical, linear or filiform. Flowers herma¬ 
phrodite or rarely polygamous, sessile or shortly pedunculate, in simple spikes on 
long leafless scapes. Perianth-segments 6, usually green, herbaceous, concave 
deciduous, the stamens 6 or fewer, at the base of the perianth-segments and falling 
with them, the carpels 6, in some species 3 sterile and forming a central axis or 
carpophore. Carpels 1-ovulate, the ovule erect. Fruit of 6 or 3 indehiscent 
1-seeded carpels. 

A genus with a number of species in extra-tropical or subtropical regions. 
Many are found in Australia, 5 in New South Wales. 

1. Sterile carpels, if present, not forming a carpophore. 

2. Robust perennials.y procera 1 

2. * Slender annuals. y. turrifera 2 
1.* 3 sterile carpels forming a carpophore. 

3. Perennials with stoloniferous stocks. T. striata 3. 
3.* Small annuals 

4. Fruits with long, curved, basal spines .T. calcitrapa 4. 

4.* Fruits with short basal protuberances.T. centrocarpa 5. 

1. T. procera R. Br., Prodr. (1810) 343 ; Hook, f., FI. Tas. II (1857) 40 • 
Benth., FI. Austr. VII (1878) 168 ; Moore & Betche, Handb. FI. N.S.W. (1893) 
431 ; F. M. Bail., Qld. Flora (1902) 1706 ; Buchenau in Pflanzenreich (1903) 14 • 
Rodway, Tas. Flora (1903) 226 ; Domin in Bibl. Bot. XX (1915) 254 ; Maiden 
& Betche, Census (1916) 12 ; Ewart & Davies, FI. N. Terr. (1917) 21 ; Ewart 
FI. Vic. (1930) 92 ; Gardner, Enum. PI. W.A. (1930) 5 ; Black, FI. S.A., ed. 2 
(1943) 51. A tall, variable perennial. Leaves linear, terete at the base, erect or 
the upper part floating. Spike of variable length, rarely above 30 cm., on a long 
scape. Flowers numerous, almost sessile, the perianth-segments ovate, the carpels 
united only at the base or to above the middle, all 6 carpels usually fertile. Fruit 
variable. T. dubia R. Br., Prodr. (1810) 343 ; Cycnogeton huegelii Endl. in Ann. 
Wien. Mus. II (1838) 211 ; Triglochin linearis Endl. in PI. Preiss. II (1846-7) 54 ; 
Cycnogeton linearis (Endl.) Sond. in Linnaea XXVIII (1856) 225 : C. procera 
(R. Br.) Buchen., Index Crit. (1868) 50. 

Throughout the State. Koreelah Peak to White Swamp, Maiden 12.1907 (2697) • 
Tooloom Creek, Tooloom, Cambage 9.1911 (2689) ; Tcnterfield, Betche 11.1886 (2690) ; Glen 
Innes, Boorman 12.1913 (2698) ; Limestone Creek, Wandsworth, McKie 1.1932 (2695) ; Fall’s 
Crossing, Walcha, Campbell 10.1898 (2704) ; Gloucester Buckets, Maiden 9.1897 (2688) ; 
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Crawford R., Cheel, 10.1902 (2700) ; Raymond Terrace, Betche 1.1883 (2681) ; Manildra, 
Boorman 11.1907 (2696); Swamps near Wyong, Betche 10.1893 (2684) ; Farm of the Hawkes- 
bury Agricultural College, Richmond, Greenwood 10.1910 (2702) ; South Creek, Fletcher 
10.1888 (2701) ; Epping, Henry 1.1913 (2693) ; Manly, Betche 10.1883 (2692) ; Kurnell, 
Botany Bay, Boorman 5.1906 (2694) ; Port Hacking R., Betche 9.1893 (2691) ; Bargo R. via 
Hill Top, Cheel 10.1914 (2686) ; Lodden Creek, Bulli Pass, Jacobs 10.1920 (2699) ; Temora, 
Dwyer 11.1915 (2685) ; Zara, Wanganella, Officer 1.1904 (2687) ; Shoalhavcn, Bauerlen 9.1884 
(2683) ; Conjola, Heron 11.1898 (2706) ; Queanbeyan, Boorman 1.1909 (2703) ; Queanbeyan, 
Cambage 12.1911 (2682). Also in all other States, New Guinea to south-eastern Malaysia. 

Bentham, in Flora Australiensis VII (1878) 169, and others recognise 2 varieties, var. 
eleutherocarpa and var. dubia. 

2. T. turrifera Ewart in Viet. Nat. XXIV (1907) 60 ; Ewart, FI. Vic. (1930) 
94 ; Gardner, Enum. PI. W.A. (1930) 5 ; Black, FI. S.A., ed. 2 (1943) 51. A small 
glabrous annual. Leaves linear to filiform. Scape of variable length. Fruit 
turret-shaped, the base of the carpels extended to deltoid points, the top shortly 
conical, the carpophore absent. 

South-western Plains, Wallandool Reserve, near Urangeline, McBarron No. 5542, 9.1951 
(17211) ; Zara, Wanganella, Officer 10.1917 (2621). Also in Victoria and Western Australia. 

3. T. striata Ruiz et Pav., FI. Per. et Chil. Ill (1802) 72 ; Benth., FI. Austr. 
VII (1878) 166 ; Moore & Betche, Handb. FI. N.S.W. (1893) 431 ; F. M. Bail., 
Qld. Flora (1902) 1706 ; Rodway, Tas. Flora (1903) 226 ; Maiden & Betche, 
Census (1916) 12 ; Ewart, FI. Vic. (1930) 93 ; Gardner, Enum. PI. W.A. (1930) 
4 ; Black, FI. S.A., ed. 2 (1943) 50. A variable perennial with small stoloniferous 
root-stocks. Leaves narrow-linear to almost filiform. Flowers shortly pedicellate, 
the outer perianth-segments broad-ovate, the inner smaller, narrower or absent. 
Fruit almost orbicular, with 3 fertile carpels and 3 sterile carpels forming a 3-winged 
carpophore. T. triandrum Michx., FI. Bor. Amer. I (1803) 208 ; Hook, f., FI. Tas. 
II (1857) 40 ; T. decipiens R. Br., Prodr. (1810) 343 ; T.filifolium Sieb. ex Spreng., 
Syst. Cur. Post. (1827) 142 ; T. striata Ruiz et Pav. var. filifolia (Sieb. ex DC.) 
Buchen., Index Crit. (1868) 59 ; Buchen. in Pflanzenreich (1903) 10. 

Coast, in saline swamps. Leichhardt (2652); Byron Bay, Betche 3.1896 (2656); Manning R., 
Cheel 12.1899 (2651) ; Ash Island, Hunter R., Maiden 10.1903 (2654) ; Wondabyne, Blakely 
9.1936 (2663); Toongabbie, Fletcher 3.1888 (2662); Parramatta, Betche 11.1881 (2649); 
Canterbury, Cheel 12.1898 (2650) ; Cook’s R., Hamilton 7.1912 (2657) ; Rockdale, Camfield 
1.1903 (2658) ; Hurstville, Camfield 5.1901 (2661) ; Sandringham, Camfield 6.1901 (2660) ; 
Yowie Bay, Port Hacking, Hamilton 11.1908 (2653); Wollongong, Francis 5.1912 (2655); 
Lake lllawarra, Cheel 4.1912 (2659). Also in all other States, North and South America and 
South Africa. 

4. T. calcitrapa Hook., Icon. PI. VIII (1845) t. 371 ; Moore & Betche, Handb. 
FI. N.S.W. (1893) 431 ; Buchen. in Pflanzenreich (1903) 12 ; Maiden & Betche, 
Census (1916) 12 ; Ewart, FI. Vic. (1930) 93 ; Gardner, Enum. PI. W.A. (1930) 
5 ; Black, FI. S.A., ed. 2 (1943) 50. A small annual. Stems 4-15 cm. high, 2 or 3 
times longer than the filiform leaves. Flowers with ovate, acute perianth-segments. 
Stamens 6. Fruit pyramidal-linear, the carpels produced at the base into long 
curved spines. T. centrocarpa Hook. var. calcitrapa (Hook.) Benth., FI. Austr. 
VII (1878) 167 ; F. M. Bail., Qld. Flora (1902) 1706. 

Slopes and Western Plains. Lauradale—Bourke, Boorman 10.1912 (2617) ; Paldru- 
matta Bore, Corbett 10.1901 (2618); 2 miles SE of Balldalc, McBarron No. 4871, 9.1950 
(13666), No. 5713, 11.1951 (17783), No. 5891, 10.1952 (20622). Also in Queensland, Victoria, 
South Australia and Western Australia. 
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5. T. centrocarpa Hook., Icon. PI. VIII (1845) t. 728 ; Hook, f., FI. Tas. II 
(1857) 40 ; Benth., FI. Austr. VII (1878) 167 ; Moore & Betche, Handb. FI. N.S.W. 
(1893) 431 ; F. M. Bail., Qld. Flora (1902) 1706 ; Buchcn. in Pflanzenreich (1903) 
13 ; Rodway, Tas. Flora (1903) 226 ; Ewart. FI. Vic. (1930) 94 ; Gardner, Enum. 
PI. W.A. (1930) 4 ; Black, FI. S.A., ed. 2 (1943) 50. Very similar to the preceding 
species but the fruits differing in having short, acute basal protuberances. 

Three miles S of Gerogery, McBarron No. 5906, 10.1952 (20623). Also in all other 
States. 

Maiden & Betche in the Census of N.S.W. Plants (1916) list T. minutissima. There are 
no specimens fren, this State in the National Herbarium of New South Wales. 

2. MAUNDIA F. Muell. 

Erect, glabrous, stoloniferous marsh herbs. Leaves almost semi-terete, 
radical. Flowers hermaphrodite, in simple spikes on long scapes, the perianth- 
segments 2-4, the anthers up to 8 or more, sessile, the carpels usually 4, 1-seeded, 
separating at the apex, subrostrate, the stigmas linear, the ovule pendulous from the 
apex of the loculus. Fruiting carpels joined at the adaxial angle, a spongy covering 
on the ventral surface, the edges and beak recurved. Fruit of 1-4 fertile carpels. 

A genus of one species with a limited distribution in Australia. 

M. triglochinoides F. Muell., Fragm. I (1858) 22 ; Buchen. in Pflanzenreich 
(1903) 15 ; Maiden & Betche, Census (1916) 12. Leaves linear, sub-equal to the 
scape, sheathing at the base. Spike many-flowered, dense. Flowers greenish, the 
perianth-segments broad-spathulate, 0.1 cm. long. Fruit 0.8 cm. long, 1^4-bcaked, 
oblong, 4-angled. Triglochin rnaundii F. Muell., Fragm. VI (1868) 83 ; Moore 
& Betche, Handb. FL N.S.W. (1893) 431 ; F. M. Bail., Qld. Flora (1902) 1707. 

Coast. Tweed R., Guilfoyle (2636) ; Macksville to Kempsey, Fraser & Vickery 1.1934 
(2638) ; Kogarah Swamp, Camfield 1.1903 (2635, 14277) ; Sans Souci, Camfield 12.1902 (2634). 
Also in Queensland. 

17. ALISMATACEAE 

(By Joy Thompson) 

Flowers usually hermaphrodite, actinomorphic, often whorled, in a large, 
much-branched panicle. Perianth 2-seriate, the outer segments 3, imbricate’ 
persistent, green and sepal-like, the inner 3, petaloid, imbricate and deciduous! 
Stamens hypogynous, free, usually 6, the anthers 2-celled, extrorse. Carpels 6 or 
more, usually free or slightly connate at the base, the style persistent, the ovules 
one to several, basal or on the inner angle, anatropous, rarely campylotropous. 
Fruit a head of achenes rarely dehiscing at the base. Seeds curved, the embryo 
large and horse-shoe-shaped, the endosperm absent. 
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Marsh or water plants usually with a stout rhizome and radical leaves with 
elongated sheathing petioles and linear-lanceolate to ovate-rounded, often sagittate, 
blades, the principal nerves parallel to the margin, converging at the apex, the 
transverse nerves often close and parallel. 

A family of 12 genera in temperate and tropical regions mainly in the Northern 
Hemisphere, 3 extending to Australia, 2 to New South Wales. 

1. Carpels free, scarcely beaked, not spreading stcllately in the fruit. 
2. Carpels spirally arranged on a large receptacle ; leaves often sagittate.Sagittaria 1. 

2.* Carpels in a single whorl on a very small receptacle ; leaves never sagittate. .. Alisma 2. 

1.* Carpels united at the base, long-beaked, spreading stellately in the fruit.Damasonium 3. 

1. SAGITTARIA L. 

Scapigerous, usually stoloniferous, perennial herbs. Leaves long-petiolate, 
the blades lanceolate to sagittate, occasionally absent. Inflorescence of several 
simple or slightly branched whorls. Flowers unisexual, the outer perianth-segments 
3, loosely spreading, the inner perianth-segments longer than the outer, imbricate 
in the bud. deciduous. Stamens numerous. Carpels numerous, free, spirally 
arranged in several series on a large receptacle, strongly compressed. Achenes 
flat, membranous, winged. 

A genus with numerous species in tropical and temperate regions, mostly 
in America, one naturalised in Australia. 

*S. sagittifolia L., Sp. PI. (1753) 993 ; Ewart, FI. Vic. (1930) 93. A stoloni¬ 
ferous herb with radical leaves. Leaf-blades acute or obtuse, sagittate, the basal 
lobes usually as long as the terminal section of the blade, very variable in width. 
Scape longer than the leaves, the male flowers approximately 2 cm. in diameter, 
on long pedicels, the female flowers in the lower part of the inflorescence, somewhat 
smaller than the male and on shorter peduncles. Mature achenes forming a head 
up to 1.5 cm. diameter. “Arrowhead.” 

Woomargama, McBarron No. 652, 2.1947 (27342). Also naturalised in Victoria. A 
native of Europe and Asia, cultivated in Australia as an ornamental swamp plant. 

2. ALISMA L. 

Perennial scapigerous marsh or semi-aquatic herbs. Leaves radical, erect, 
long-petiolate, the blades lanceolate-elliptical to oblong. Flowers hermaphrodite, 
regular, usually in a large much-branched, whorled inflorescence, the outer perianth- 
segments 3, persistent, the inner perianth-segments 3, involute in the bud, longer 
than the outer segments, deciduous, the stamens 6 or rarely 9, the carpels tree, 
numerous, in one whorl, the style lateral, the ovule one. Achenes strongly laterally 
compressed, coriaceous, dilated, 2-3-keeled, indehiscent. 

A genus of few species, one widespread in tropical and temperate regions. 

A. plantago-aquatica L., Sp. PI. (1753) 343 ; Benth., FI. Austr. VII (1878) 
185 ; Moore & Betche, Handb. FI. N.S.W. (1893) 434 ; Maiden & Betche Census 
(1916) 13 ; Ewart, FI. Vic. (1930) 95 ; Black, FI. S.A., ed. 2 (1943) 52. An erect, 
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glabrous, perennial. Leaves basal, with long petioles, the blades ovate, sometimes 
cordate, usually 7-nerved, up to 20 cm. long. Scape often reaching 100 cm. in height, 
the flowers up to 1 cm. diameter, on long peduncles. Flowers small, the inner 
perianth-segments usually pink or white. Achenes approximately 20, in a flat 
head, each 0.2 cm. long, the style arising from a point below the rounded apex of 
the achene. “ Water Plantain.” 

Coast and Southern Tablelands. Kcmpsey district, per Town Clerk 2.1951 (16184) • 
Gloucester, Heron 4.1909 (3130) ; West Maitland, Garrington (3131) ; Richmond, Farlow 
1.1907 (3132) ; Nepean R., 2 miles from Richmond, Tindale 1.1949 (7511), 2.1949 (18475) • 
Nepean R., Forsyth 3.1899 (3134) : Cilenbrook Creek, Penrith, Constable 12.1948 (14261) : 
Parramatta, Deane 4.1884 (16648); Fairfield. Hamilton 4.1916 (3135); Wombeyan Caves, 
Wiburd 12.1935 (3136) ; Jamberoo, Camfield 12.1899 (3137) ; Gundagai district, Forster 2.1923 
(3139) ; Molonglo R„ Queanbeyan. Cambage No. 3357, 12.1911 (3140) ; Queanbcyan, Boorman 
1.1909 (3141) ; Moruya, Breakwell 12.1913 (3142); Candclo, Boiler 1.1921 (3143). Also in 
Victoria and South Australia, and widespread in Northern temperate regions. 

3. DAMASONIUM Juss. 

Annual, scapigerous marsh or aquatic herbs. Leaves radical, long-petiolate, 
the leaf-blades ovate-cordate or lanceolate. Flowers hermaphrodite in an inflores¬ 
cence of several, usually simple, whorls, the outer perianth-segments 3, persistent, 
the inner perianth-segments 3, entire, deciduous, the stamens 6, in one whorl, 
connate at the base, the style apical, the carpels 6-9, the ovules 2-several. Mature 
carpels connate at the base, laterally compressed, long-beaked, 1-several-seeded, 
indehiscent. 

A genus of 4 species, widely distributed in temperate regions, one species 
in Australia. 

D. minus (/?. Br.) Buchen. in Abh. Nat. Ver. Brem. II (1868) 20 ; Maiden 
& Betche, Census (1916) 13 ; Domin in Bibl. Bot. XX (1915) 255 ; Ewart, FI. 
Vic. (1930) 95 ; Gardner, Enum. PI. W.A. (1930) 5 ; Black, FI. S.A., ed. 2 (1943) 
51. A glabrous annual, very variable in size. Leaves basal, long-petiolate, the 
blades narrow-lanceolate to ovate, often cordate, 3-5 nerved. Scape from 1 cm. 
to more than 50 cm. in height, the flowers small, the inner perianth-segments very 
fugaceous, the carpels usually 5-10, the ovules 2. Fruiting carpels triangular, 
united by their broad bases, radiating, beaked, the seeds oblong, tuberculate! 
“ Star-fruit." Actinocarpus minor R. Br., Prodr. (1810) 342 ; Damasonium australe 
Salisb. in Trans. Hort. Soc. Lond. I (1815) 268 ; Benth., FI. Austr. VII (1878) 186 • 
Moore & Betche, Handb. FI. N.S.W. (1893) 434 ; F. M. Bail., Qld. Flora (1902) 
1703 ; Rodway, Tas. Flora (1903) 229 ; Actinocarpus australis Spreng. in Ersch. 
et Gruber, Encycl. 1 (1818) 348 ; Alisma minus Spreng. in L., Syst. Veg ed 16 
II (1825) 163. ‘ ’ 

Throughout the State. Glen Innes, Rupp 1.1914 (3181); Narrabri W Boorman 
10.1914 (3180) ; Armidale, Boorman 3.1914 (3179) ; Teridgerie, Constable 3 1951 (18476) • 
Coolabah, Peacock 11.1901 (3178); Nevcrtire, Betche 9.1886 (3177); Raymond Terrace’ 
Betche 1.1883 (3176) ; Bogan Gate, Boorman 11.1906 (3175) ; Richmond, Greenwood 4 1910 
(3174) ; Richmond, Boorman 4.1906 (3173) ; Toongabbie, Fletcher 3.1888 (3172) • Duck R 
Hamilton 1.1909 (3169) ; Fairfield, Deane 10.1886 (16647) ; Fairfield, Hamilton 4 1916 (3171)': 
Cross Roads to Narellan, Johnson 11.1949 (15046) ; Leumeah, Johnson 11.1948 (6599) • Leu- 
meah to Campbelltown, McBarron No. 6202, 11.1953 (26215) ; Temora, Dwyer 11.1915 (3170) • 
Leeton, per Rice Research Station 10.1938 (3138) ; Yanco, Chippendale 10.1951 (27343) • 
Henty, McBarron No. 5679, 11.1951 (17606) : Bulgandry, McBarron No. 4707, 11.1950 (11899)’ 
No. 5690, 11.1951 (17605) ; 3 miles N of Walbundrie, McBarron No. 4603, 3.1950 (11255) ’ 
2 miles SE of Balldale, McBarron No. 5706, 11.1951 (17782); 6 miles NW of Howlona’ 
McBarron No. 5721, 11.1951 (17779). Also in all other States. 
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18. HYDROCHARITACEAE 

(By Joy Thompson) 

Flowers hermaphrodite or more often unisexual and dioecious, arranged in 
a bifid, spathaceous bract or within 2 opposite bracts, the female flowers solitary, 
the male usually more than one. Spathes sessile or long-pedunculate, the peduncle 
sometimes spirally twisted. Perianth-segments free to the base, 1-2-seriate, 3, or 
rarely 2, in each series, the outer green, valvate, the inner petaloid, imbricate. 
Stamens’3-numerous, the anthers 2-celled, the cells parallel, opening by longitudinal 
slits, staminodes sometimes present in female flowers. Ovary inferior, sometimes 
beaked, 1-cellcd, with 3-6 parietal placentas which often protrude almost to the 
centre of the ovary, the ovules numerous on the placentas, the styles usually branched, 
the branches usually equalling the number of placentas, a rudimentary ovary present 
in the male flowers. Fruit globose to linear, dry or pulpy, rupturing irregularly. 
Seeds numerous, endosperm absent, the embryo straight, with a thick radicle and 
a usually inconspicuous plumule. 

Aquatic herbs of fresh or salt water, partly or wholly submerged, the roots 
terrestrial or floating. Leaves radical and crowded or on elongated stems and 
alternate, opposite or whorled. 

A family of about 15 genera, found in the warmer regions of the world. 
Nine genera occur naturally in Australia, 5 in New South Wales. 

1. Marine plants. Halophila 1. 

1.* Fresh-water plants. 

2. Leaves short, verticillate. 
3. Styles 3, free, undivided ; leaves with toothed margins.Hydrilla 2. 
3. * Style one, stigmas 3,2-fid ; leaves with entire or minutely denticulate margins. 
. Anachans 3. 

2.* Leaves not short and verticillate. 
4. Leaves elongated, linear. Vallisneria 4. 

4.* Leaves with broad blades. 
5. Flowers hermaphrodite ; tufts of radical leaves and scapes fixed. .... 
’. Ottelia 5. 

5.* Flowers dioecious ; tufts of radical leaves and scapes floating. •••••• . , 
. Hydrocharis 6. 

1. HALOPHILA Thou. 

Submerged marine herbs. Leaves opposite, sessile or petiolate, the petioles 
frequently enclosed by 2 broad scarious or hyaline scales, the leaf-blades ovate or 
oblong, penninerved. Flowers hydrophilous, pollinated beneath the surface onuie 
water, dioecious or monoecious, in small spathes composed of 2 free bracts. Male 
flowers pedicellate, the perianth-segments 3, the anthers 3, subsessile, erect, 2-celle , 
the cells opening outwards, the pollen confcrvoid. Female flowers sessile, 
perianth-segments 3, minute, the ovary long-beaked, 1-celled, the dissepiments 
obsolete, the styles 2-5, usually 3, entire, the ovules several, erect. Fruit subglobose, 
beaked, membranous, the seeds nearly globular, with a thin loose testa. 
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. small genus of tropical and south-temperate regions, 3 species in Australia 
2 in New South Wales. 

1. Plants dioecious ; leaves glabrous. ovalis 1 

1.* Plants monoecious ; leaves with fine hairs on the lower surface.H. decipiens 2. 

n87Rs °va'*s (R-Br-) HZok-f FI Tas. II (1857) 45 ; Benth., FI. Austr. VII 
(1878) 182 ; Balf. in Trans. Bot. Soc. Edm. (1879) 1 ; Moore & Betche Handh 

ll^SZn^4'0» ?• M‘ Bai1’ Q'd' Fl°™ (1902) 1512 ;Ostenf^Tnfe TMssk. 
(‘9°2) 260 I Rodway, Tas. Flora (1903) 229 ; Domin in Bibl. Bot. XX 

t qiaI 11,(1916) 38 ; Maiden & Betche, Census 
(1916) 13 , Ewart, FI. Vic. (1930) 96 ; Gardner, Enum. PI. W.A. (1930) 5 ; Black, 
FI. S.A., ed. 2 (1943) 53 ; Dawson in Pac. Sc. VIII (1954) 376. A dioecious 
perennial, rooting at the nodes. Leaves petiolate, the blades 0.5-7.0 cm. long 
elliptical, glabrous, the lateral nerves usually in 10-14 pairs. Spathe 1-fiowered’ 
the bracts obtuse, 0.7-1.0 cm. long, glabrous. Caulinia ovalis R. Br., Prodr. (1810) 
339 ; Halophila ovata Gaudich. in Freycin. Voy. Bot. (1826) 429 excl. spec. 

2 1024 nanai Jeep WatCu F9f(s‘er, Darnell-Smith 12.1930 (3201) ; Bulladelah, Rupp 
?2 L^ke Macquarie, Hamilton & Lucas 1.1918 (3203) ; Pittwater, Vickery & Jones 
12.1945 (3204) ; Pittwater, near Palm Beach Golf Links, Lee 3.1945 (3205) • Chinaman’s Beach 
Port Jackson, Garden 3.1954 (27031) ; Watsons Bay, Port Jackson, Fletcher 11 1893 (3207) • 

tropical*Asia"a’ “ Hacklng’ Krctchman 121911 0209). Also in all other States and in 

}■ H. decipiens Ostenf. in Bot. Tidsskr. XXIV (1902) 260 ; Ostenf. in Proc. 
Soc- ,'1C- X*VII (1915) 182. A monoecious perennial. Leaves petiolate 

the blades linear-oblong to almost elliptical, the dorSal surface and margins covered 
with tine short hairs, the lateral nerves in 6-9 pairs. Spathe bearing one male 
and one female flower, the bracts pointed, 0.5 cm. long, covered with hairs. 

Coast, in deep water, 
tropical Asia. 

Sydney Harbour, Brazier & Ramsey 4.1884 (3199). Also in 

2. HYDRILLA L. C. Rich. 

Submerged, perennial, fresh-water herbs. Stems slender, branching Leaves 
sessile, short, verticillate. Flowers pollinated at the surface of the water dioecious 
in a short tubular, sessile, axillary spathe. Male flowers solitary, shortly pedunculate’ 
breaking off and floating when mature, the outer perianth-segments obovate and 
green, the inner perianth-segments oblong-linear, the stamens 3, the pollen sphaeroid 
Female flowers 1-2 together, the perianth sessile with a long filiform tube above the 
ovary, the segments all petal-like, the inner narrower than the outer the styles 3 
undivided, free to the base, the ovary 1-celled, the dissepiments obsolete, the ovules 
anatropous. Fruit narrow-cylindrical, the seeds few. 

A genus of 2 species, widely distributed in the Old World One species is 
found in Australia. 

H. verticillata (L.f) Royle, Ill. Bot. Himalaya and Cashmere (1839) 376 • 
Benth., FI. Austr. VI (1873) 259; Moore & Betche, Handb. FI. N S W (1893) 410 • 
F. M. Bail., Qld. Flora (1902) 1508 ; Maiden & Betche, Census (1916) 13 ■ Ewart 
& Davies, FI. N. Terr. (1917) 21 ; Ewart, FI. Vic. (1930) 97 ; Black, FI. S.A., ed. 2 
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(1943) 53. A much-branched, leafy perennial forming floating masses below the 
surface of the water. Leaves vcrticillate, in whorls of 3-8, linear-oblong to narrow- 
lanceolate, usually 1 cm. long, the margins toothed. Female flowers with the outer 
perianth-segments obovate, 0.2 cm. long, the inner perianth-segments slightly 
shorter, the perianth-tube often reaching 5 cm. in length. Serpicula verticillata 
L. f., Suppl. (1781) 416 ; Hydrilla ovalifolia L. C. Rich, in Mem. Inst. Fr. XII (1811) 
76 ; Udora australis F. Muell., Second Gen. Rep. (1854) 16, nomen ; Elodea 
verticillata (L.f.) F. Muell., Key Syst. Vic. PI. I (1888) 423. 

Widely distributed. Lismore, per Shire Clerk 8.1931 (3399) ; Alstonville district, Tomlins, 
before 1917 (3400) ; Dalmorton, Boorman 1.1907 (3401) ; Macquarie R. near Narromine, 
Betche 2.1901 (3402); Port Jackson district, Finckh 11.1912 (4752). Also in Queensland, 
Victoria, South Australia and Northern Territory, and widespread in tropical Asia. 

3. ANACHARIS L. C. Rich. 

Submerged, perennial, freshwater herbs. Stems slender, branching. Leaves 
sessile, short, opposite or verticillate. Flowers pollinated at the surface of the 
water, polygamodioecious, or hermaphrodite with 3 stamens, in a sessile, tubular, 
axillary spathe. Flowers with an elongated perianth-tube, the outer perianth- 
segments 3, the inner perianth-segments 3, occasionally evanescent, the filaments 
united at the base into a short column, the anthers 3-9, the pollen sphaeroid, the 
style capillary, the stigmas 3, 2-lobed or 2-fid, the ovary 1-celled, the dissepiments 
obsolete, the ovules orthotropous. Fruit cylindrical, the seeds few. 

A genus of about 10 American species, 2 naturalised in Australia. “ Elodea.” 

1. Leaves usually less than 1 cm. long ; flowers less than 1 cm. in diameter .. A. canadensis 1. 
1.* Leaves usually 1.5 cm. long ; flowers almost 2 cm. in diameter.A. densa 2. 

*1. A. canadensis (Michx.) Planch, in Ann. Sci. Nat. Bot., ser. 3, II (1849) 
75 ; Viet, in Contrib. Lab. Bot. Univ. Montreal, No. 18 (1931) 41. A much- 
branched dioecious perennial forming masses below the surface of the water. Leaves 
crowded, opposite or in whorls of 3, linear-oblong to ovate-lanceolate, usually 
less than 1 cm. long, acute or obtuse, the margins entire or minutely denticulate. 
Male flowers in peduncular-based, ovoid spathes with 2 acute teeth, the perianth- 
tube filiform, the outer perianth-segments elliptical, approximately 0.4 cm. long, 
the inner perianth-segments slender-clawed, lanceolate, 0.5 cm. long, the stamens 9, 
the 3 inner ones elevated on a common stalk. Female flowers in cylindrical spathes 
with 2 broad teeth, the perianth-tube filiform, often more than 5 cm. long, the outer 
perianth-segments oblong-elliptical, 0.2 cm. long, the inner perianth-segments 
broad-spathulate, 0.25 cm. long, the staminodia 3, the stigmas 2-fid, the ovary 
ovoid, the ovules 3 or 4, erect. Fruit ovoid, 0.6 cm. long, the seeds cylindrical. 
Elodea canadensis Michx., FI. Bor. Amer. I (1803) 20 ; Rodway, Tas. Flora (1903) 
185 ; Ewart, FI. Vic. (1930) 97 ; Femald, Gray’s Man. Bot., ed. 8 (1950) 93. 

Howlong Road, Albury, McBarron No. 1371, 2.1948 (4968). Also naturalised in 
Victoria and Tasmania. A native of North America, introduced into Europe where it is a 
common weed of waterways. 

*2. A. densa (Planch.) Viet, in Contrib. Lab. Bot. Univ. Montreal, No. 18 
(1931) 41. A much-branched dioecious perennial forming masses below the surface 
of the water. Leaves crowded, opposite or in whorls of 3-5, linear-lanceolate, 
usually 1.5-2 cm. long, acute, the margins entire or minutely denticulate especially 
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towards the apex of the leaf. Male flowers in broad, loose, non-peduncular spathes 
with 2 teeth, the perianth-tube filiform, the outer perianth-segments ovate, approxi¬ 
mately 0.4 cm. long, the inner perianth-segments almost orbicular, 1 cm. long, the 
stamens 9, the 3 inner ones raised. Female flowers little known. Egeria densa 
Planch, in Ann. Sc. Nat., ser. 3, XI (1849) 79 ; Elodea densa (Planch.) Casp., 
Monatsb. Berl. Acad. (1857) 49 ; Fernald, Gray’s Man. Bot., ed. 8 (1950) 94. 

North Rocks, Johnson 11.1950 (13674). A native of South America, cultivated as an 
ornamental water plant. 

4. VALLISNERIA L. 

Submerged, perennial, stoloniferous, fresh-water herbs. Leaves radical, 
linear. Flowers dioecious, pollinated at the surface of the water. Male flowers 
numerous in a tubular, 2-toothed, shortly pedunculate spathe, the flowers breaking 
off and floating to the surface of the water when the spathe opens, the perianth- 
segments 3, the stamens 1-3, usually 2, the pollen sphaeroid. Female flowers 
solitary in a spathe borne on a filiform peduncle, the peduncle at first elongating, 
later twisting spirally to draw the fertilised flower below the surface, the perianth- 
segments 6, the inner rudimentary, the stigmas 3, large, 2-fid, the ovary narrow, the 
dissepiments obsolete, the ovules very numerous, orthotropous. Capsule narrow- 
cylindrical, enclosed in the spathe, the seeds numerous, cylindrical. 

A genus of few species, in temperate and tropical regions. One species is 
found in Australia. 

V. spiralis L„ Sp. PI. (1753) 1015 ; Benth., FI. Austr. VI (1873) 259 ; Moore 
& Betche, Handb. FI. N.S.W. (1893) 410 ; F. M. Bail., Qld. Flora (1902) 1509 ; 
Rodway, Tas. Flora (1903) 184 ; Domin in Bibl. Bot. XX (1915) 255 ; Maiden 
& Betche, Census (1916) 13 ; Ewart & Davies, FI. N. Terr. (1917) 22 ; Ewart, 
FI. Vic. (1930) 97 ; Gardner, Enum. PI. W.A. (1930) 5 ; Black, FI. S.A., ed. 2 
(1943) 52. Leaves ribbon-like, often very long, 0.2-2 cm. wide with several, usually 
5, primary and numerous secondary parallel veins, usually obtuse, the margins 
often serrulate towards the apex of the leaf. Male spathes ovoid, on peduncles 
several cm. long, releasing from the apex minute flowers which open on the surface 
of the water. Female spathes carried to the surface on elongating peduncles, 
horizontal when mature, after pollination carried well below the surface by a spiral 
twisting of the peduncle. “Eel-weed.” V. nana R. Br., Prodr. (1810) 345. A 
weed of waterways. 

Widespread. Uki, Boorman 8.1916 (3431); Tintenbar, Bauerlen 9.1893 (3416) ; Apsley 
R., Betche 12.1898 (3414) ; Cobar district, Abrahams (24167) ; Coneac district, Fraser & Vickery 
11.1936 (3415) ; Macquarie R., Dubbo, Boorman 1.1914 (3413) ; Mungery, Constable 9.1951 
(17565) ; Cudgegong R„ Tindale 10.1953 (26177) ; Euabalong, Boorman 5.1906 (3418) ; Lake 
Cudgellico, Boorman 5.1906 (3419) ; Head of McCarr’s Creek, Garden 2.1952 (19388) ; Nepean 
R., Betche 9.1888 (3421, 3422) ; Nepean R.. Forsyth 3.1899 (3429, 3430) ; Marrickville, Gale 
12.1913 (3423) ; Botany, Fletcher 3.1888 (3411) ; Wollondilly R., Burragorang Valley, Garden 
4.1951 (15653) ; Burrinjuck, Boorman 2.1911 (3417) ; Leeton, Campbell 5.1918 (3412) ; Kora- 
leigh, Vickery 10.1949 (10254). Also in all other States, and widely distributed in the warmer 
parts of the Old World. 

Den Hartog, in Flora Malesiana ser. I, V (1957) 388, separates Australian 
and some Asiatic material as V. gigantea Graebner. 
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5. OTTELIA Pers. 

Fresh-water herbs. Leaves radical, usually more or less differentiated into 
petiole and blade, submerged, or the blades floating. Leaf-blades oblong to ovate, 
often cordate at the base. Flowers hermaphrodite, solitary and sessile in a tubular, 
2- toothed pedunculate spathe, the outer perianth-segments green, the inner perianth- 
segments larger than the outer, petal-like, the stamens 6 or more, the anthers linear, 
the pollen sphaeroid, the styles usually 6, 2-fid, the ovary more or less completely 
6-cclled by protruding placentas, the ovules numerous. Fruit ovoid to oblong, 
3- 6-winged or ridged, the seeds numerous. 

A genus of about 12 species, occurring mainly in tropical regions. Two 
species are found in Australia, one in New South Wales. 

O. ovalifolia (R. Br.) L. C. Rich, in Mem. Inst. Fr. XII (1811) 78 ; Benth., 
FI. Austr. VI (1873) 257 ; Moore & Betche, Handb. FI. N.S.W. (1893) 410 ; F. M. 
Bail., Qld. Flora (1902) 1511 ; Maiden & Betche, Census (1916) 13 ; Ewart & 
Davies, FI. N. Terr. (1917) 22 ; Ewart, FI. Vic. (1930) 97 ; Gardner, Enum. PI. 
W.A. (1930) 5 ; Black, FI. S.A., ed. 2 (1943) 52. Leaves of various forms, usually 
long-petiolate, the blades floating, rather coriaceous, ovate, obtuse, often slightly 
cordate, up to 15 cm. long, 5-9-nerved, but occasionally much smaller, oblong with 
fine petioles, or even reduced to ribbon-like petioles without blades. Spathes 
tubular, bilobed, smooth or ribbed, on elongating peduncles, ultimately projecting 
above the surface of the water. Outer perianth-segments long-ovate, green, usually 
2 cm. long. Inner perianth-segments broadly obovate, much longer than the 
outer. Stamens 9-15. Ovary cylindrical, extending above the spathe. Fruit ripening 
below the surface, ovoid, tapering above, enclosed in the spathe, the seeds numerous, 
ellipsoid, 0.2 cm. long. Damasonium ovalifolium R. Br., Prodr. (1810) 344 ; Damason- 
ium cygnorum Planch, in Ann. Sc. Nat., sdr. 3, XI (1849) 82 ; Ottelia tenera Benth., 
FI. Austr. VI (1873) 257. 

Widespread, in still water. Lismore, Rothwell 2.1906 (3448) ; Mosquito Creek, Mair 
3.1951(18792); Pilhga, Boorman 8.1907 (3442) ; Kendall, Cleland 3.1917 (24169) ; Gloucester, 
Betche 1.1882 (3449) ; Mt. Bulladelah, Garden 10.1951 (18793) ; Mount Royal and Glendon, 
Leichhardt (3447); Faulconbridge, Maiden 11.1904 (3445); near Springwood, Betche 1888 
(3444) ; Lane Cove R„ Stewart 12.1950 (13654) ; Cabramatta, Fletcher 11.1889 (3450) ; near 
Hay, per Water Conservation and Irrigation Commission 3.1940 (3451) ; Wanganclla, Officer 
12.1919 (3452) ; Narrawalla Creek, Milton, Cambage No. 4019, 12.1913 (3446) ; Holbrook, 
McBarron No. 1358, 1.1948 (6757) ; 6 miles NW of Howlong, McBarron No. 5720, 11.1951 
(17780). Also in all other States except Tasmania. 

6. HYDROCHARIS L. 

Floating, perennial, stoloniferous, fresh-water herbs. Leaves in groups at 
the nodes, petiolate, the blades floating. Flowers unisexual, pedicellate, in spathes 
of 2 free bracts. Male flowers 2 or 3 together in a pedunculate spathe, the outer 
perianth-segments green, the inner perianth-segments larger, petal-like, the stamens 
12, 3 reduced to filaments, the filaments united in pairs, the anthers with a broad 
connective, the pollen sphaeroid. Female flowers solitary in a sessile spathe, the 
styles 6, free, 2-fid, the staminodes 6, the ovary almost 6-celled by protruding 
placentas, the ovules numerous. Fruit maturing below the surface of the water, 
ovoid, with numerous seeds. 

A genus of one species found in Europe, Asia and Australia. 
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H. morsus-ranae L., Sp. PI. (1753) 1466 ; Benth., FI. Austr, VI (1873) 256 ; 
Moore & Betche, Handb. FI. N.S.W. (1893) 410 ; F. M. Bail., Qld. Flora (1902) 
1510 ; Maiden & Betche, Census (1916) 13. Stems floating. Leaves, peduncles 
and roots in floating tufts. Leaves petiolate, the petioles up to 10 cm. in length, 
sheathing at the base, the blades reniform to cordate, 5-nerved, usually 2-4 cm. 
diameter, coriaceous, a polygonal mesh-work of cells in the centre of the lower 
surface. Spathes 1-2 cm. long. Outer perianth-segments ovate, approximately 
0.4 cm. long. Inner perianth-segments broadly obovate, 1 cm. long. Fruit 0.8 
cm. diameter, rather fleshy, indehiscent, the seeds almost spherical, 0.1 cm. diameter. 
“ Frogbit.” 

Clarence R., Camara 1883 (3453). Also in Queensland, and in temperate Europe and 
Asia. 

Den Hartog, in Flora Malesiana ser. I, V (1957) 394, separates the Malaysian 
and Australian material as H. dubia (Bl.) Backer. 

Sydney: V. C. N. Blight, Government Printer—1961 














